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Dicraie  

Uiienhage  scries 
Liauic     conglo- 

uierale  

Uilenliage  tena 

Liasalc     cunglo- 

mcraie 


South  Africa 
Holwdl   


South  Africa 


Suiiun 

Soulli  Africa 

UlolwcU  .. 
South  Africa 
I  HolweU    .. 


Soulli  Africa.. 


Holwdl    .. 

South  Africa 


Holwdl    ... 
nuth  Africa 
Ualttell    .. 
South  Africa 
Holwell   .. 


540 

&I0 
311 


161 
liS 
15T 
540 
l« 

lag 

160 

161 

^160 

"Ml 

161 

J  ail 

1  an 
I  IW 


1&7 

Bit 

1S4 

fill 
IBS 
641 

isa 

541 


^ 


B" 

^H 

.^^^H 

^^m               Nune  of  Spedea.                 i      Ponnatloa. 

Locality. 

pie«- 

^^H                                     LamelUtran 

cAtafa  (eon/niwnf). 

ri58 

IM 

166 
Hi 
159 
U9 
1S9 

riM 

1.W 
IM 

i:.2 

KB 

5&5            ^H 

JIM            ^H 

^H 

543             ^H 
1H3             ^H 

^H 

^H 

5ia        ^H 

M3          ^H 

M<            ^H 

MS            ^H 

340            ^H 
MS             ^H 
MS             ^H 
M6             ^H 
54«             ^H 

M6             ^H 

^^B   /temi^u  imiriea'a.    PI.  liii.  f.  7 
^H  — mtjymMi.     t'l.  t>.  f.  In,  l» 
^H  — (Wfub/a,      HL  ix.  f.  2  

Uitenhage  leriea 

leropwlt.) 
UitenhBge  ieri«t 

Cilenha^  scriei 

South  Africa  ..  ... 

^H  — (Icil'iriiui.     PI.  rii.  f.  6 

^M  MO,       Pl.tii,f.8 

^^1  ' —  nrfji      PI   lir  f  ?l 

^H  AbWIfji  ilpina.    PI.  xtH.  f.  7  ... 
^■"-^iaiiif.     Pl.iTi.f.  7-10     ... 

^^P  —  •• ■•'        >"     7—    f    'f 

tt^llklM.  naJBAwuM.      PI.  *|T.  f.  9 

SlirptoD  Mallei 

prlltminm.     VliW.f.  11 ' 

fnltcotlir.     PI.  liT.  f.  13    ... 

— ■ /i/rtirm/of  uoi.     PI,  xrt.  f.  10 

("li'uii  radialHnt.    PI  iri.  (.  Z5.  26 
IlilfKiaula  nulla.     I'l,  wii.  f.  10  ... 

rcdeulibnun.     PI.  l«ii.  f.B.S 

IMtetitHi  carancig/iir.      PI,  xvi. 
'.  I.Z.3  J 

A.W  Jrnfiult     PI.  IV,  f.  6,7 

Uiletihige  wriet 
t^wer  Cambrian 

Soul  lie  rndoivn.., 

^utli  Africa   

Brocullc,., 

Ilolvtell   

HqIwoH   

Urocaille 

Drncaiilc 

r  Cliitlerliuuie 

it.  DiTid*   

/frlu-  DavHiHi.     PL  IV.  r.  1.  2 

LinffidttlafrrrHsiara,    Pig.  1.2 

liili/rtita  eirtaUtra.   Pl.i.iv.f.lS,15 

. ot-ala.     PI.  III.  f.  17,  18 

Jft/oxta  aeiila.     11  liv.  f.  20,  21.,, 
Duttravmntii-     PI.  liv.  f.  19 

Southern  down.., 
Brocailte .. 

A'arnci  anunuera.    PI.  xiv.  (.  22 
tlarmm.     PI.  ivii.  f.  12  

/  CtiarterhouiC 

Name  of  Specie*. 


ftmulioii- 


LoctUtr- 


1 


Uou-DSCA  (foiitiyiiifit). 
Oatleropoda  [contmurd). 


iVn-num  rwflt.    PI.  siv,  f,  23   

Neritini  arcnacca.     PI.  ii.  f.  23,24 

canuli!.    PI.  xr,  f.  21.  22 

Heiungicnsii.  PL  x».  f.  25,  26 

f/erHoptit  eaaeellalta.     Pl.iv.  f.  20 

miigua.     PI,  XV.  f  19    

Icrii.    Pl>vli.(.a,*    

PaltUa  captrata.     Pt.  vii,  ]  ■,  1  i  ... 

oniaffl.     PI,  n.  (.  IS    

PhuUneUa  Shirpii    

tnrbmala.     PI.  iriL  t  B  

Planorlili  MendijienliM.     PI.  IV.  f.  1 0 

Pleuralttla  prinia.     PI.  I  IT.  f.  1.2,3 
Plenrotoiuiria   DuchL     PI.  i*il  1 
f- 1.1,14    ] 

(Crjptainia)  Drymi  

-^  Mmdipn*i$.     PI.  »ri.  f.  24  ... 

Fmrrpina  L\/fUi.  PI.  ir.  f,3.  4  ... 
PIrrochtiloi  prinivt.     PI.  lii.  f.  4,  b 

Pyriila  liaitica.     PI.  ivi.  f.  30 

AiffluJa  elri/mit.    Pl.it.  f.  16,  17  ... 

/loiiiio.     PI,  IV.  f.  14.15 

Solarium  tuna/um,  Pl.^vii.  f.  IS--. 
TrochBlona  BroeaiteOeiuu.     PI.  1 

Tv.f.29  J" 

lycellii.     PI.  xx.f.  2B.  29 

TrochuM  apicatii.     PI.  ivi.  (.  20-22 

Dnifmgchamptii.     PI,  ivLf.  15 

Eliza.     Pl,ivi.f.  16, 17    

gndatui.     PI,  irii.  f.  S 

IMictUemit.     PI.  vu.  f  1 , 2  ... 

— —  LanganrtuiM.    PL  ivi.  f.  18  ... 

UtiUbrui  (?).     PLivii.r.11.,. 

nirta  Brocattetintit.      PI.  XTi.  j 

f.  13a.  I3i ; 


Burloni 


itodHlo-earittalta.    PI.  xtu.  1 

f.  16,  17  ./ 

ntiailalia.     PI.  «i.  f.  II,  12_ 

,  StowiaDua  ...,-,.....,...,,,........ 

lo/irfM.    PI.  ivii.  (.  18 "\ 

limidia.     PI.  ivi.  f.  H I 

TntTitella  Howti.     PLxiv.f.  U  ...  ( 

Rnbidf}tana.     Pl.riii.  f-  Ga,6A,., 

Vahala  anomata.     PLxv.  f.  7-9  . 

pygnuta.     Pl.iv.f.5,6     .... 

Vtrfigo    Mttrehitona,        PL    it.  1 
f.  11,12  ] 


lliienboge  ttriet. 
Sutton  ilone  ... 
Uiteutaage  Kriea. 


Lower  Liu . 


Brocaatle -,. 

Brnctiile 

BrocMile 

BrocutlB 

BrocBiile 

Brocaitle 

(.Holwell    

South  Africa   

Siilton 

Soatli  AfricK   

Holwell    

I  Cbarterbouie 

1      Mine    

Brocutle 


Loner  L'uu . 


Uitenliage  lerlei. 

Lower  lata 

Uitenhage  leriei. 
Lower  Liu 


Ilolwell   

ADtrim    

I  Charlerhoiiae 
\     Mine    

Charierhoajc  M. 

Brocaitle 

Brocaitle i 

Brocaitle 

Brocaitle 

Holoell   


Brocjutle., 

Brocutle. 
Rrocaitle . . 
Bcocaatle.. 
Brocaitle.. 
Holwell  .. 
Holwell  , 
Langu  . 
HolweU   . 

Brocaatle.. 


f  Near  Gaina- 1 
\     borough   J 

Holwell   


Brocaatle 

South  Africa  ... 

HolweU    

Bromile 

r  Chacterhoaae 
\     Mine    ... 
South  Africa  ... 


Charterbouae  Mini 


^■1 

HB 

■ 

^Bri  ^^1 

^^^^^^F 

^^m                Name  of  Species.                 i      Fonnatioa. 

Locality. 

Page. 

^ Mou-vs 

I^^^^^H^^P                         Lametliliran 

Phita  Siarpri.    P!.  i>.  f.  4  

Planaiaptii  imtricala.    PI.  vlii.  (.  7 

niJHreniH.    I'l.  is.  {.  la,  li 

tnufiliBfo.     n.  il,  f.  2  

rti'afa  (cosfuiueir 

Dilenhage  «erk> 

Uilcnhnge  Miiu 

Lower  LiM 

Uitenhaje  series 
Amm.-  liaeklaiuli 

SoulhAfriM   ..  ... 

South  Africa  

riae 

154 

155 

165 
'   158 

I»9 

159 
(.159 

flM 
I.W 

154 
1.^2 
.%42 
f-42 
544 
55S 

5.^                ,^H 

643  ^H 

542             ^H 

542  ^H 

543  ^H 

153             ^H 
543             ^H 

543  ^H 

644  ^H 

552             ^H 

545  ^H 

544  ^H 

940             ^H 

M5             ^H 

r>45         ^H 

5411               ^H 

^H 

54fi             ^H 

546  ^H 

^H 

^ GoldfiiHi.     in.  vii.  f.  6 

^ VGDtriCOU.       PI.  \U.  t.S      

^■^fiii-ia  roFMala,     PI.  vii.  f,  7     

fatifurmit.     PI.  iiv.  f.  2.i     .,.' 

mrfu.     ri.  ii».  f.  ^\,.. 

AnihtrlevH  aliiins,     PI.  ivii.  f.  7  ... 

a^icnd*.     PI.  xvi.  f,  7-10     ... 

ffroHiti:     Pl.xvi.f.8  

—  larrita.    PI.  wi.f.  19 

f>ri/AiHTn  nodulmam.     PI.  siv.  f,  9 

pfllanilam.     I'l.liv.  f.  11 

/itHlttcmla.     I'l.  »i».  f.  13    ... 

— ^  flanicoiialutn.     PI.  tit.  f.  10 

Holwell    

Brocattle 

South  Africa   

1  Shepton  Millet 

Lower  Liu 

rilenhgge  series 

Lower  Cambriau 
Lower  Liai 

Somhprniiown,.. 

Ckiion  radialum.     PI   ivi.  f.  2.^.  26  ) 
t>rli,hiaula  nuffl.     PI.  ivii.  (.  10  ... 

lelle'LiLiliruni,     PL  Ivii.  f.  S,  9 

DucifAftii  eomiictjjiit'       V\  -  ivi. 

f- 1,2,3 / 

fimbrialHi.    I'l.ivi.  f.4.5 

Funu  JrngoMii.     PI.  I'V.  f.  G,  7 

Teriufmi      Pl.liv.f  8 

Drocaitle 

r  Ciiarlerhome 

IMlr  DairiiHii.     PL  »v.  1. 1.2 

Lillurina  dreularit.   PLllv.f.  15, 16 

ovaliM.     PLiiv.  f.  17.  IB 

Mtlania  emia.     PL  X><t.  I.  20,  21... 

Dunravmenrii.     PI.  liv.  f.  19 

nodii/o-rnrmata.     PL  5*.  f.  18 

.VrWnan  amniinnfa.     PL  lii-  i.  22 

Ilornm.     PL  XViL  f.  12  ...... 

Soutlierndown...' 

Hoisell    

r  Chart!  rhoQte 

^ 

xa 


Name  of  Species. 


Formitian. 


Locality.  Page. 


Cheirotberiui  footprint.    Fl.  iii.  f.  I .. . 

Eatiebiaurm  Broumi  1 

Omoiaimu / 

Teleipeton Elginente.    Fig».A,E.  ... 


Vrktkb>at4  (eentimetl.) 
{StplUim.) 

EenpcT. 'Dareabur;   

w-^' li'Sffila":'. 

DeraoiaD?  |e1s<°    


Bhmc^roi  lept^hinn.  welh.   W^^^^^  "lEngland 


50 

r  4 

L    5 

77 


320 


MiaCCLLANEODS. 


Flint  imple men (>.   Figa.  3-6.. 


PleiatDcene  . 


rSLAcfaeuIiTliet. 
I     ford  


48 
49 

&3 


Name  of  Sptdo. 


Formation. 


LocilitT.  Pige. 


PL  »ii.  f,  ■ 


AmmOHilet  nbantepi. 

3.,  34 ., 

BrlfMnilet  Africania. 

2a.  34. 

elongsius? 

Hamiltt  Jfriaaat.     PL  lii.  t.  4 


MoLLVMA  {vonlitmed.) 

PLTtt-tl 


Citenhcge 


....  Lower  Liu. 
-A  J.|Uileahtge   . 

Ahndlora. 


South  Airica 

Soulh  Africa 


(Annelida.) 


Eterpalt  (f'emilia)  PmeMniana.  PL  1 
ii.f.  lOo-c J 
I Mlranguiala.     PL»lf.32    
Potfk 


UitGDiiage  leriei  ISoath  kftia 
Idu [BrocutU 


(Cnalaeea.) 


BeliDnms  regime.    PLLf.l  

Bnnodes  limulL    PL  I.  f.  4  

Bunpterut,  opernilum.     P).  ii.  I,  B 
remipes.     P!.i.f.7    

Enpiniirm  Schrenkii.  PLi.f.G  ... 
llemiupis  limuloldei.  PL  i.  (.  3  ..., 
Limului,  anteaiia  of  female.    PL  1 

ii.  f.6  / 

,  antenna  of  male.     PL  ii.  1  S„ 

,  tint  ilage.     Pl,ii.r.3  

,lir>t>(agi.'.iini]eni(1e.  PLu.f.4 
,  opcrrultiui.    I'].  iL  f .  7 

—  poljphenius  (carapace).  PL  1 

il.f.1,Z  ]  , 

Prestnk'liLa  rotun<Iata.    Pl.i.  f.2 

Pieiidoniscui  acuICBtui.  PL  i.  f.  b 
Pisrygotuj,  antenna,  PL  ii.  f.  9  ., 
SUmaoia,  aDlenDa.  PI.  ii.  f.  10  ... 
,  aaaociated    thorade    plates. 

PLii.  t  11 


Coal-meaaurea. . 
Upper  Silurian, 


Recent. 


Coal- measu  res. 
Upper  Silurian. 


Qneen'i  count; 
Iileof(Eael 


tJe*  York  ... 
lileoftEseL.. 
Leinlwardioe 


North  America 
Coalbronk  Dale  .. 
laleafCEtel 


VuTIBRATA. 

(Pure..) 


{Cirripedia.) 

PoUk^u  rhonOoidalu.    PI.  x«i.  f.  31  ISutton  Stone  ...IShepton  Mallet  .,.|    539 


raipia-l racks.    Figi.  1 ,  2 


■■\{ 


28 
28 
28 
28 
28 
28 

28 

28 
28 
28 

28 

28 
28 
28 
28 
28 

28 


333 
337 


xa 


Name  of  Spades. 


FormUioQ. 


Locality.  Page. 


Che Jrotherian  footprint.    PLiil.f.  l...|Kenper IDtresbury   > 

EuMirleMOunu  BroiBiui  1  liu      '   i  j  Stonnherg  Mt>., 

OmoKunu. jmiawc? M     Souih  Afrie»,,.| 

Telerpeton ElgineuK.    Kga.  A,  E.  .,.|DeTODiuir  iBlgia    , 


Rhinoceroi 
f  1-*  .. 


(limmialitt.) 


5C 

L  5 

77 


220 


MllCBLLANKODI. 


Flint  imp!  emenH.   Flgn.  3-6.. 


Pleistocene . 


rSt.Acheul;TI>et. 
L    ford  


4B 
49 

63 


GEOLOGICiVL  SOCIETY  OF  LONDON. 


^ 


AXXUAL  GEiTEBAL  MEETmG.  FEU.  16.  1807. 


BEPOBT  OF  THE  COUKCIL. 

presenting  their  Annool  Report  to  the  Fellows  of  the  Geological 
^cty  of  London,  the  tknineU  are  rcjoiee'l  at  being  enabled  to 
juin  congratulate  them  on  the  continued  proKpority  of  the  .Soeietj-, 
and  the  ^uatolned  ^niiuul  inerctue  in  its  numbers. 

During  the  year  IHii'i  the  list  haa  been  swollen  by  the  election 
of  S5  new  Fellows,  one  of  whom,  however,  died,  prenously  to  the 
dale  of  bis  election ;  of  these  4^  had  paid  their  fees  up  to  the  end 
of  the  year,  making  witU  16  previously  elceted,  who  ]iaid  their  feca 
last  year,  a  total  of  'i4  new  Fellows,  Against  this  increase  must  be 
placed  the  reduction  in  the  number  of  the  Society  caused  by  the 
rceignatioii  of  ii  Fellows  and  the  death  of  25,  some  of  whom  died 
in  former  yi^irs,  but  whoso  deaths  had  not  been  ascertained  until 
xeccnlly, — giving  a  net  increase  of  33  ordinary  Follows. 

Tlirec  Foreign  Members  and  two  Foreign  Con'espondcats  have 
1>een  reported  ns  deceafied. 

Four  Foreign  Correspondents  ware  elected  in  18130,  and  one  was 
placed  on  the  list  of  Foreign  Members,  to  till  the  vacancies  caused 
by  the  above-mentioned  deaths. 

The  total  number  of  the  Society  at  the  close  of  1865  was  1117; 
and  at  the  close  of  IhGfi,  1149. 

The  increase  in  the  Society's  Income,  which  was  so  noticeable  in 
the  TJalanee-sboet  of  1S65,  has  continued  during  the  past  year, 
althotigh  the  actual  excess  of  Income  over  Expenditure  is  not  bo 
great  as  in  18^5,  owing  to  the  paj-ment  in  181i(i  of  a  considerable 
amount  which  properly  belonged  to  the  expenditure  of  the  previous 
year.  A  large  amount  has  also  been  spent  on  the  now  edition  of 
the  Greenough  Map ;  the  Expenditure  on  the  Quarterly  Journal  has 
been  unsnally  great ;  and  the  Library  has  proHteJ  by  the  excep- 
tionally largo  exi>enditure  of  nearly  ^170.     But  notwithstanding 
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u  juikiteb&abt  Msxinro. 

these  unneual  demnndB  on  the  resources  of  the  Society,  the  Income 
of  the  year  has  exceeded  the  Espenditiire  by  ^lOS  Gg,  8d, 

The  funded  property  of  the  Society  remains  the  some  as  at  the 
last  AimiTcrsary,  numely  £45i.lU. 

The  Council  linvo  to  cuinounce  the  completion  of  Vol.  XXll.  of 
the  Quarterly  Journal,  cmd  the  publication  of  the  first  part  of 
Vol,  XXIII. 

Tlicy  have  also  to  report  the  appointment  of  Mr.  E.  F.  Fcnton  to 
the  office  of  Clerk  in  the  room  uf  Mr.  P.  0.  Ritchie. 

The  C'ouacil  have  nwiirded  the  WoUaaton  Sledal  to  George  Poulott 
Bcropo,  Esq.,  M.P.,  F.R.S.,  in  recaguidou  of  the  highly  important 
BCrvices  he  has  rendered  to  Geology  by  his  examination  and  pub- 
lished descriptions  of  the  volcanic  phenomena  of  Central  France, 
and  by  his  works  on  the  subject  of  Tolcunic  action  generally 
throughout  the  world  ;  anil  the  balance  of  the  proceeds  of  the  Wol- 
laston  Fund  to  William  HcUier  liaily,  Esq.,  F.L.S.,  F.(i.8.,  to  assist 
him  ia  tho  preparation  and  publication  of  an  Illustrated  Catalogue 
of  British  Fossils. 


Bfport  of  the  lAbrary  and  Mtueam  Commiltet,  1866-67. 
The  Muttiim. 

The  Sodoty's  Museum  has  received  but  few  acccBsions  daring  the 
past  year.  The  cliief  additions  made  to  tho  Foreign  Collection 
are  '^A  collection  of  rocks  from  Upper  Egypt,  presented  by  J.  U. 
Hawkshaw,  Es*].,  F.G.S. ;  and  a  nambur  of  Miuroaeopic  slides  of 
ForamiuiferoiisJ  and  I'teropodous  shells  from  the  M)oc«ue  beds  of 
Malta,  presented  by  Cupl.  Spi-atl,  C.It.,  F.R.8.,  F.G.S. 

Presentations  to  tho  British  departiuent  of  the  Society's  collec- 
tions have  been  made  by  tho  lU,-v.  O.  Fisher,  il.A.,  F.G.S.,  Dr.  J. 
8.  Bowcrbaiik,  F.R.8.,  F.G.S. ,  and  John  Luwbou,  Esq.,  the  most 
imiwrtant  gift  being  the  type  Bpecimen  of  Cr'toeerai  BowerbatJci, 
presented  by  Dr.  llowerbank. 

The  fossils  of  tho  British  Pliocene  deposits  have  been  remounted, 
named,  and  arranged  in  24  drawers,  which  have  bi-eu  fitted  with 
glass  for  tho  preservation  of  these  more  or  lens  fragile  specimens. 
The  Committee  recommend  lliat  all  the  fragile  fossils  be  similarly 
protected,  as  they  are  cleaned  and  re-named,  in  order  to  preserve 
them  from  further  injury. 

Great  progress  has  been  made  since  the  last  Anniversary  in  the 
naming  and  general  arrangement  of  tho  Foreign  collection ;  this 
work  is  still  in  hiind,  bat  it  is  espected  that  tbo  naming  of  such 
remaining  Foreign  fossils  as  are  more  easily  determinable  will  be 
completed  in  the  course  of  the  present  year.  TliiB  part  oftheSocicly-'s 
colleetion  is  much  superior  to  the  Britiah  portion,  and  is  more  con- 
sulted ;  and  your  Committee  would  thert'fore  invito  the  attention  of 
Fellows,  Foreign  iI(>rabcrB.  and  Foreign  Correspondents  to  our  (/<■«- 
tfaro/a,  the  supplying  of  wliieb  would  aid  in  comparisons  of  British  and 
continental  species.     The  Foreign  Collection  is  chiefly  deficient  in 
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.^Mamens  illustratjve  of  the  fosaila  of  the  following  fonnationa : — 
Tertiiry  of  die  VieniialJaain.llidillo  Chalk,  Aptian,  Neocomian,  Kim- 
nendge  Clay,  Upper  and  Lower  Litis,  lihictic,  tho  marine  members 
rf  tile  Up[)cr  Triaa,  the  Mus^heikalk,  ond  the  Upper  and  Lower 
Silorian,  espcciallj'  the  Primordinl  zone  of  Bghemiii. 

JV.  Diinean  haa  now  named  all  the  specimens  of  the  i'oaail  Jtadra- 
porariu  in  the  foreign  Cullectiou, 

The  I'ullowing  table  conUtins  a.  eammary  of  tho  work  done  in  ths 
Uuseum  during  the  post  year,  in  naming  and  arranging  collections 
of  Ibuails:— 

England Pliocene 24 


Belgium    Tourtia 

It^ly     Miocene  and  Pliocene, . 

Malta  Miocene  

Sinai  and  Arahia . .   CretaceoUB   

Africa Juriwsic  and  Triassic  . . 

MisceUanecu3(SjTiajAjidea,KewZediuid,ikc.) 


3 
9 
1 
2 
6 
1 
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fin  purenanco  of  a  special  rosolittion  and  grant  of  the  Council,  two 
mahogany  glasa-lop  eases  have  been  provided  for  tho  ('ollectioit  of 
Elephanti'  teeth  named  by  the  late  Dr.  Falconer,  at  a  eest  of  £i)  10«. 
They  nrei  placed  in  iho  window -recesses  of  the  Lower  Slnseum. 
In  the  opinion  of  the  Committee  the  Society  is  under  considerable 
oMipaliiiiis  to  Dr.  Duneim  for  having  completed  the  arrangement  of 
tho  foreign  Madrcporaria;  and  they  also  consider  that  Mr.  Tute  haa 
Bittisfnctorily  didi'hai^cd  hin  duties  aa  Assistant  in  the  Museum 
Department  during  the  past  year. 

Tin-  Comniiltec  beg  to  recommend  that  a  staadin)-  C-oramitteo  lie 
nppoiiiKHt  to  superintend  the  Museum  and  to  report  to  the  Council 
from  time  t«  time. 
^-  1.  GWYN  .TEFF11ET8. 

^B  THOS.  WILTSHIRE. 

^^^^^  llOBEfiT  ETHERLDGE. 

^^^^^  TTie  Lihranj. 

^B  The  Council  having  adopted  tho  recommendations  made  by  the 
^■Committee  at  their  lust  Ajmual  Meeting  (viz.  that  a  larger  sum 
^*  should  be  expended  annually  iu  the  purchase  of  bonks  than  had 
previously  been  voted  for  that  purpose,  and  that  a  standing  Library 
Committee  should  beappoinled),additionsof  the  value  of  ,£131 15*.  8'/. 
hare,  during  the  paslyear,  been  made  to  the  Library,  exclusive  of 
iX44  7s.  Sil.  expended  in  binding  and  map -mounting. 

The   chief  works   added   to  the   Library    by   purchase  ore  Do 

[Bkunrille's   '  Osteographie.'   the   Pala>oiitolo8ieul   Memoirs  of  the 

'  Geological    Survey    of    California,     Ehrenberg's    '  Slicrogeologie,' 

Geiniia'a    'Die    WeinkohJen    Deutschland's    und    anderer   Lander 

Europa'j,'  Watelct's  '  Description  dc8  Plantos  i'ossilus  du  Bassiu  do 
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Paris,'  RitSflegger's  '  Eeinen,'  the  posthumoue  ports  of  Reeve'a  '  Con- 
ehologia  Iconioa,"  and  a  complete  set  of  the  voliimes  of  the  '  Annalea 
des  Sciencen  Nuturellcs'  (Zoologie).  Among  the  prt'Bentations  to  the 
library  may  be  mentioned : — ProfosHor  Ramsay's  '  Goology  of  North 
Wales,'  presented  by  the  Director-Oenentl  of  the  Qeolngical  Sumey  j 
B  bound  copy  of  the  Maps  and  Plates  to  the  origiiinl  edition  of  Mr. 
Bcropu'e  '  Geology  and  Volcanic  Formations  of  Ci-ntral  France,' 
with  explanations,  presented  liy  the  author;  the  first  volume  of  the 
*  Geology  of  Asia  SliJior.'  by  M.  P.  de  Tchihatcheff,  with  the  PaLe- 
ontalogical  portion  by  MM.  D'Archiac,  Fischer,  and  Be  Vemeuil, 
presented  by  M.  do  Tchihotebeff. 

The  Map-coUeotion  has  not  been  enriched  to  such  an  extent  as  in 
past  years.  However,  some  valuable  additions  have  bceo  mnde, 
among  which  may  be  mentioned : — '  Carte  goologique  du  departement 
do  la  Seine,'  presented  by  the  author,  M,  DelcHse,  For.  Mem.  O.S. ; 
Geological  Maps  of  Southern  Norway,  by  MM.  T.  Kjcrulf  and  T. 
DahlJ,  F.G.8.,  presented  by  tho  aathois ;  some  sheeta  of  the  Geolo- 
gical Survey-map  of  Sweden,  presented  by  Dr.  A.  Erdmann,  and  of 
tho  Netherlands,  by  the  Minister  for  the  Netherlands;  numeroiia 
sheets  of  the  Ordnance  Survey-map  of  Great  Britain  and  Ireland, 
presented  by  the  Director-General.  C'ol.  Sir  Henry  James,  F.G.S. 

Owing  to  tho  numerous  additions  made  in  tho  Library  during  the 
past  few  years,  it  was  found  necesBary  last  year  to  erect  new  book- 
shelves, for  which  purjiose  the  Council  voted  the  sum  of  X14  10».  j 
and  for  want  of  available  wall-space  in  the  Library  or  Meeting- 
room,  il  has  been  found  necessary  to  place  them  in  the  Tea-room. 

The  Assistant -Secretary  reports  tljat  he  has  been  efficiently 
aBBiated  by  Mr,  Horace  Woodward,  who  has  been  veiy  assiduous  in 
the  discharge  of  his  duties,  and  has  been  of  especial  aid  in  the 
library,  and  in  preparing  Diagrams  for  the  Evening- mootinga, 

J.  GWYN  .TF.FFREYS. 
THOS,  WILTSHIRE. 
ROBERT  ETHEEIDGE. 


Com^mtive  Slaltment  of  (hi  Nvmhtr  of  iJie  Sontttj  at  the  close  of 
the  years  1805  o/ui  1806. 

Deo.  31,  186fi.            Doc,  31,  1868. 
Compounders 167     188 

Contributing  Fellows 39.5     429 

Kon-eontributiug  Fellows  469     449 ! 

1031  10641 

Honorary  Members    ....  3     3  ] 

Foreign  Members 44 

Foreign  Correspondents. ,  39     

1117  1149' 
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Ommd  Statfmmt  (orplatuifor'j  of  the  Atlernlion  in  the  Nitmher  of  Fel- 
hwt.  Honorary  Mtmfiera,  ifc.  at  the  close  of  the.  i/ears  1865  and  18(56. 

HumbeT  of  Compounders,  Cimtributing  and  Non-con- 

triljuting  Fellows,  December  31,  1805 1031 

iild  Fellows  elected  during  former  years  and  paid  1  '               ,„ 

in  1866 f  ^^ 

id  Fellowa  elected  and  puid  in  1666 48 

1095 

iMt  Compoimdera  deceased 2 

Contributing  Fellows  deceased 3 

Non -contributing  Fellows  deceased 20 

Contributiog  FeDowa  resigned 6 

—         31 


Nnmber  of  Honorary  Members,  Foreign  Members,  1 

ftod  Foreign  Correspondents,  December  31,  L      86 

ISiiS J 

I  Foreign  Member  elected  in  1866 1 

Foreign  Correspondents  elected  in  1866    4 

91 

^Dtdtut  Foreign  Members  deeeused 3 

Foreign  Correspondeat   elected  Foreign!     , 

Member / 

Foreign  Correspondents  deceased    2       6 


1004 


—         85 
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Seoi^  Rennie,  Esq. 


Deceased  Fellows, 

Compound ert  (2). 

I        Dr.  John  Leo. 


liendenU  and  other  OoiUributing  Fellow*  (3). 


'.  A,  Jesse,  Esq. 
Samuel  Uainea,  Esq. 


Alexander  Bryson,  Esq, 


Non-eontrihutituj  Fellows  (20). 


enry  Rtepbens,  Esq. 
}o8epb  Cos,  Esq. 
'.  W.  RobbcrdB,  Esq. 

1.  Wingfield. 

r.  J.  8.  Hnribrd. 
Bir  Charles  Hastings, 
Dr.  W.  SomtTviUe. 
Bev.  J.  D.  Day. 

.  G.  Gray,  Esq. 
T.  S.  Heneken, 


Bev.  Dr.  H,  Eobinson. 

P.  N.  Jobnson,  Esq. 

Iter.  Dr.  W.  WhewelL 

Cojit.  T.  HuLton. 

lU-v.  W.  D.  Lunglands, 

G.  W.  Fc'itherstonhaugh,  Esq. 

Cliarles  Maeluren,  Esq. 

William  Hopkins,  Esq. 

Parkin  JefTcock,  Esq, 

Prof.  H.  D.  Eogera. 


Tl  AHNITKBaARr  HEETIMO. 

Farcign  Mnnbera  (31. 

Prof.  Nile  de  Nordenskidld.  I         Biiioi  Cosiano  di  Frudo. 

Sign.  Alberto  Farolinl.  | 

Foreign  Carrespon^Pntt  (2). 
Mareheso  L.  D.  Poreto.  I        Dr.  C.  T.  Guudin. 


Fellows  EEfun.NED  (6). 

M^sidenle  anil  uOter  CoiUriliulitv/  FtUows. 

Copt.  Jaraes  Vetch.  I         J,  K.  BlackweU,  Esq. 

G.  J.  Eiifitacp,  Esq.  Prot  M.  Fiiriday. 

Bidnoy  Boisky,  Ks^.  |         Eou.  J.  L,  Wiuron. 

The  foUoM'iiig  Ptrtmis  were  tUeUd  Fdlowi  during  tJu  year  1868, 

January  lOtli. — Woomes  Chunder  BonneiJM,  Esq.,  108  Dcubigli 
Btreot.  St.  Ucorgf's  K«ad,  S.W. ;  Chftrles  Pannel,  Esq.,  Torquay  j 
aiid  Joseph  Wright.  Esq.,  30  Dnncan  Street,  Cork. 

24th.— Jiimes  ilaiwD,  Esq..  F.C.S.,  Brishtoa  ;  WilUiim  Nevill, 

Esq.,  LaTi^'lium  Cottuge,  Godalraing  :  uod  Henry  L.  T.  Vou  Uater, 
Esq.,  3  Buku  Stri'et,  Portland  PIuimj,  W. 

February  Tth.— Thiimns  Belt,  Etuj.,  Princo  of  WalBB's  Mine,  IM- 
goUi ;  TbomaB  Jolm  Bewick,  Esq.,  Haydon  Bridge,  Northumbor- 
land ;  Thumoa  Forsler  Brown,  F^q.,  H.M,  Deputy  Oaveller  of  the 
Foreet  of  DeuQjCult'ford;  John  F. CnmpbeB, Esq., Isliiy,  and  Niddry 
Lodge,  Kensington,  S.W. ;  Wiliinm  Cory,  Esq.,  4  Gordon  Place, 
"W. ;  Auastasiua  Gowdaa,  II.D.,  Athens ;  William  Frederick 
Cowell  Stepney,  Esq.,  9  Bolton  Stret't,  Piccadilly,  W. ;  aad  John 
Young,  M.D.,  of  the  Geuiogical  Survey  of  Great  Britain. 

21st.— WiUiani  Henry  Corfldd,  Esq.,  B.A.,  Fellow  of  Pem- 
broke College,  Oxford,  UuiverBitj  CoUi^ge  Hofipita!,  Gower  Street, 
W.C.;  Henry  Lee,  Esq.,  The  Wal'irons,  Croydon;  Hemy  Skif- 
fiogton  Poole,  Esq.,  B.A..  Capo  Breton,  Nova  Seotin;  Alexander 
BaniBay.jim.,  Esq.,  45  Norlmid  Square, Netting  HilJ,'W. ;  Charles 
Pearce  Serocold,  Esq.,  Taplow  Hill,  aud  24  Oxford  Square,  W. ; 
George  Suche,  M.B.,  77  Grosvenor  Street,  W. ;  and  Jomea  Uaorioe 
"WilHon,  Esq.,  M.A.,  Follow  of  Bt.  John's  College,  Cambridge, 
Enghy  School. 

March  7th. — Edward  Fillit«r,  Esq.,  Leeds:  Mylee  Kennedy,  Esq., 
Hill  House,  Ulverston;  and  Lieut.  Charles  Warren,  E.E.,  Bromptou 
Barracks,  Chatham. 

21at. — John  Anderson,  Esq.,  Hilhrook,  Holywood,   Belfast  j 

und  the  Kev.  William  Guest,  Gothic  House,  Canonbmy  Park,  N. 

April  25.— Henry  Bolden,  Esq..  C.E.,  12  Abingdon  Street,  West- 
minster, B.W.,  William  Brockbauk,  Esq.,  M im Chester ;  William 
Henry  Flower,  Eaq.,  F.ll.S.,  Conservator  of  the  Hunterion  Mu- 
Bemn,  Lincoln's  Inn  Fields,  W.C. ;  R^ibcrt  John  Leehmcre  Guppy, 
Esq.,  of.  H.M,  Ci\-il  Service,  Trinidad ;  John  Joaes,  Esq.,  BruBBols  j 
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Philip  Henry  Lawrence,  Esq.,  6  Linwln'a  Inn  Fields,  W.C. ;  and 
George  i'ollock,  Etiq.,  GrofTcnor  Htreet,  W. 

I  Miiy  9th. — The  Hon.  John  Ahereromby,  21  Chapel  Stroet,  Belgrave 
Square,  S.  W. ;  K<iward  Davis.  Esq.,  Marina  Grande,  near  Lisbon  ; 
and  Edward  St.  John  Fiiiiiniiii,  E»q.,  874  Via  Santa  Muria,  Pisn. 

f' 23rd. — John  Clarke  H:i«-kshaw,  Esq..  B.A.,   C.E.,  lii'verley, 

i'orkahire:  and  Lieut. -Col.  Viilentine  Labrow,  of  the  19th  Surrey 
Uitles,  f.S.A.,  F.K.G.S.,  Club  Chaiubera,  15  Regent  Street,  W. 

iJuDctith. — James  Gale,  Esi).,  F.C.S.,  5  College  Terrace,  Bclsizo 
Park,  St.  John's  Wood,  N.W. ;  William  Gillespie,  Esq.,  Torhane 
Hill,  and  5  Queen  Street,  Edinburgh ;  and  Edward  Stringer 
Weathead,  Esq.,  S  Cnmhridge  Street,  Hyde  Park,  W. 

20th. — George  Frederick  AnDstrong,  Esq,,  B.A.,  C.E.,  Albion 

Place,  Doncuster ;  William  Armstrong,  Esq.,  Wingute  Orange 
Colliery,  near  Feny  Hi!!,  Durham  ;  John  Harris,  Esq.,  M.I.C.E,, 
Woodside,  near  Darlington ;  and  Robert  Wigram,  Esq.,  47  Albo- 
marle  Street,  W. 

tKovember  7th. — The  Bev.  W.  Cover,  Saltley  College,  Birmingham. 

[ Dcex'mbcr  5th.— C.  J.  H.  Allen,  Esq.,  F.Z.S.,  4  Park  Cri'BCont,  N.W.  j 
Robert  Ethoridge,  Jan.,  Esq..  of  the  Geological  Survey  of  Yic- 
toria,  Anatraha  ;  STarshall  Hall,  Esq.,  3  Cleveland  Terrace,  Hyde 
Park,  W. ;  Alfred  Uutteres  Hcnriques,  Esq.,  F.Z.S.,  Heath  House, 
Rcigate  ;  Dr.  James  Murie,  Prosector  to  the  Zoological  Society  of 
London,  20  Ilegeufs  Park  Eoad,  N.W. ;  and  John  W.  Pike,  Esq., 
Mining  Engineer,  Mexico. 

■^  19th.— Theodore  Cooke,  Esq.,  Principal  of  the  Engineering 
FOUlt^,  Poonah ;  and  John  Starkie  Gardner,  Eaq.,  Park  HoUHe, 
St  John's  Wood,  N.W. 


foSotutru/  Ptrton  waa  ehcUd  n  Foreign   Membfr  during  the 
y€ar  186fi. 

3Xarck  7th. — Joseph  Leidy,  M.D,,  of  Philadelphia. 


* 


'he/ollowitu/  Pereoni  were  eUiUd  Fortign  Corrtipo-aderUt  during  the 

tjtar  18G0. 

arch  7th. — Prof.  J,  P.  Lesley,  of  Philadelphia ;  and  Prof.  Augtist 
Emil  HeusB,  of  Vienna, 
June  6th, — M.  Victor  Kaulin,  of  Paris ;    and  Baron  Achille   do 

(Zigno,  of  Padua, 
[DiQ  folloving  Donations  to  the  Stu9i!Tnt  have  been  received  since 
the  last  Anniversary. 
British  Sj-edmefw. 
I  piece  of  an  Iron  Water-pipe  from  Bath,  containing  a  calcareona 
incmatation :  presented  by  John  Laivson,  Esq.,  F.G.S. 
lab  of  Kelioway  KiH-k  with   Belomnites ;    Bpecimen  of  Ci-ioeeras 
Mowc-hanki;  proaonted  by  Dr.  J.  8.  Bowcrbank,  F.K.8.,  F.G.S. 


Till 
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Newer  Pliocene  Fossib  from  Suffolk ;  presented  by  the  Rer.  O. 
Fisher.  M.A.,  F.G.S. 

Fore'upi  Spec'tmtia. 

Biliceoua  incrustationa  fi^m  the  Hot  Spriiiga  of  New  Zealand ;  pre- 
Bented  by  Miss  Kinder,  tlirough  Sir  Charles  Lyell,  Bart.,  F.11,8., 
F.G.S. 

Fonrtfieii  spcamens  of  Bouka  from  various  localitioa ;  presented  bj 
\V.  T.  Blaik,  EUq. 

Mineral  Oik  and  ossocialed  Rocks  from  the  neighbourhood  of  Pisa ; 
presented  by  E.  8t.  J,  Fairmati.  Esq.,  F.G.S. 

Nine  Microscopic  elides  of  fossil  Foraminilera  and  Pt^ropoda  from 
Multu ;  presented  by  Ciipt.  Spratt.  E.N..  C.B.,  F.R.S..  F.G.S. 

Specimens  of  Tertiary  Sanda  and  Maria  from  Auckland,  New  Zea- 
land ;  presented  by  Dr.  S,  Stratford. 

Seven  Roek-Bpetimens  from  New  South  Wales;  presented  by  W. 
Keene,  F.sq.,  K.G.S. 

Bones  from  the  Cuves  and  Miocene  Deposits  of  Malta;  preaeiited  by 
Dr.  A.  Leith  AdamB,  F.G.S. 

A  coUection  of  Rocks  from  Tipper  Egypt ;  presented  by  J.  C. 
Hawkshaw,  Esq.,  F.G.S. 

Maw,  Ca.vETa,  ETC.,  PKESESTEB. 

SverigcsGeologiBkaUndersiikning.  Noa.  14-18:  1865 ;  presented  by 
Di-.  A,  Erdmunn. 

Der  KraCer  von  Santorin  nach  der  Englischen  Aufnahme  u.  Mitthei- 
litngen  von  Dr.  Julius  Schmidt,  von  A.  Petermaiiu ;  presented  by 
Br.  Petermann. 

Corta,  dell'  Etna  (12  photogrnphic  maps);  presented  by  Boron  W^ 
S.  Ton  Wnltershausen,  For.  Mem.  G.S. 

KarU.-n  und  Profile  zai  Geologie  der  Hulhinseln  Kertauh  und  Taman, 
Ton  H.  Abich,  ISijC;  proBciited  by  the  author. 

Frsnz  Foetterle's  Geologiseher  Atlas  dea  Oi;sterreichiscben  KaiBer- 
stauts.  Lief.  1,  18(!6 ;  presented  by  John  Etoub,  Esq.,  F.E..S., 
Sec.  G.S. 

Gcolagieal  Survey-maps  of  Holland.  Sheets  6.  10,  23  :  presented 
by  His  Excellency  the  Ambassador  for  the  Netherlands. 

Nineteen  Miscellaneous  Charts,  published  by  the  Diipot  de  la 
Marine  ;  presented  by  the  Depot  de  la  Marino. 

Carte  Geologique  du  departcment  de  la  Seine,  by  M.  Delease  (4 
sheets,  with  geolo^cal  elections),  1865. 

Geological  Survey  of  Great  Britain  and  Ireland.  Ireland.  Explana- 
tions to  aocorapanv  sheeto  Nob.  114,  122-125,  IKO,  161. 167, 16S, 
171,172,170-179,182.183,190,  191,199,200,203-205;  pre- 
sented by  the  Director- General  of  the  Geological  Survey  of  the 
British  IbIcs. 

Ordnance  Survey  of  Great  Britain.  Maps,  6-inch  scale : — Hampshire, 
Sheets  89-91, 93-100.  Northumberiam],  Sheets  3,  4, 8-13, 18-2S, 
28,  34,  38,  40-17,  49-71,  74,  75,  77,  83.  89.  Forfarshire,  Sheets 
10,  20,  34r-39,  42.    Perthshire,  Sheets  94,  95, 98, 100, 104^107, 


k 


AirXCAL  KEPORt, 


IZ 


lOfl-111,  114,  115,  116-113,  120,  122. 124,  125,  12S,  130-132. 
135-137,  141-143.  Perthdiirc  and  Clackmaonanshire,  Sheets 
12;5-126,133,134,139,140.  OrdusnceSuiTey  of  England.  Maps, 
1-ioL-h  Bcalt' ;— Shceto  102  (N.E..  N.W.,  and  S.W.),  109  (S.E.),  HO 
(8^.).  Ordnance  Survoy  of  Scotland,  l-inoli  scale  ;— Sheet  30. 
Ordnance  [Survey  of  Irelund.  1-inch  scale : — Sheets  20,  38,  49. 
Presented  by  the  Director- General  of  the  Ordnance  Surrey. 

Geologiak  kart  over  det  SondenQeldske  Norge,  ved  Theodor  Kjerulf 
og  teUef  Dahll,  18.58-18f>5  ;  presented  by  the  authors. 

Carte  Geologique  de  I'Aaie  Mi o euro,  par  P.  de  Tdiihatchoff ;  pre- 
sented by  the  author. 


Photographs  of  Hot  Springs  in  New  Zealand  ;  presented  by  the  Eev. 
T.  Kinder,  through  Sir  Churlea  Lyell.  Bart.,  F.R.S..  F.U.S. 

Two  Water-colour  pictures  of  Hot  Springs  in  New  Zealand;  pre- 
sented by  C.  Heaphy,  Esq.,  through  Dr.  K.  Stratford. 

Two  Photographa  of  Macliairadus  nroi)i^ig  from  the  Pampas, 
Buenos  Ayres  ;  presented  by  Sir  E.  I.  Murehison,  Bart.,  K.C.B., 
F.R.S..  r.G.s. 

Photographs  of  ancient  sculptures  on  Reiu deer-bom  from  Caves  in  the 
Dordogne :  presented  by  the  Marquis  de  Vibraje,  For.  Coit.  G.S. 

IJthi}graph  of  Ammonites  Bmulni ;  proBunted  by  Professor  Teonant, 
F.tJ.S. 

Photographs  of  two  species  of  Bhizostomites  (R.   admirartdua   and 

tB.  Utho<iraphir>a,'Bi\.)  from  the  Lithographic  Slate  of  Eichatadt ; 
presented  by  Dr.  H.  B.  Geinitz,  For.  Mem.  G.S. 
Chart  of  the  Genera  of  Fossil  Crustacea,  showing  the  range  in 
time  of  the  several  orders,  with  recent  types,  arranged  by  J.  W, 
SiJtcr.  F.G.S.,  and  Henry  Woodward,  P.G.S.,  1865;  presented 
by  J.  W.  Lowry,  Esq. 
Three  Litln^rnpha  of  }tf.njyotiis  Ani/licvg from  the  Old  Eed  Sandstone 
of  Forfarshire  ;  prosentai  by  John  Evans,  Esq.,  F.ll.S.,  Sec.  G.S. 

'The  following  Lists  contain  the  Names  of  the  Persons  and  Public 
Bodies  from  whom  Donations  to  the  Library  and  Museum  have  been 
received  since  the  last  Anniversary,  February  16,  1866. 

I.  List  of  Societies  and  Public  Bodies  from  whom  the  Society  has 
received  Donations  of  Books  since  the  last  Anniversary  Meeting, 


Basel,  Natural  History  Societyof. 

Berlin.  German  Geological  So- 
ciety. 

,    Royal  Prussian  Academy. 

Berwick.  Northumberland  and 
Durham  Natural  History  So- 
ciety. 

Bordeaux,  Linnean  Society  of. 

Boston,  Natural  History  Society 

Of. 


Bremen,  Natural  History  Society 

of. 
Breslau.       Silesion    Society  for 

Fatherland  Culture. 
Brussels.      Royal    Academy    of 

Belgium, 

Caen.     Linnean  Society  of  Nor- 
mandy. 
Calcutta.  Asiatic  Society  of  Bengal. 


J 
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Calcutta.   Great  Trigono metrical 

SurTej-  of  India. 
California,  Atutlemy  of  Nsturftl 

UciencoB  of. 
Cambridge   (Mass.).      American 

Philosophical  Society. 
• ,    American  Academy 

of  Arte  and  Sciences. 
• .    Museum  of  Compa- 

rativB  Zoology. 
Carlsruhe,  Natural  History  So- 
ciety of. 
Ceylon    Branch    of    tto    Hoyal 

Asiatic  Society, 
Chicago,  Academy  of  Sciences  of. 
Christiania,  Koyal  Ai'sdemy  of. 
,  University  of. 

Dresden,  Natural  History  Society 

of. 
— ■-,  Royal  Academy  of. 
Dublin.     Boyal  Irish  Acadeiny. 

,  Soyal  Society  of. 

.     Royal  Geological  Society 

of  Ireland. 

Edinburgh,  Geological  Society  of. 

,  Royal  Society  of. 

Exetor.   Dovonahiro  Association. 

Freiberg.  Royal  Saxon  Mining 
Academy. 

Oenera,   Physical   and  Nalnrol 

History  Society  of. 
Glasgow,  Geological  Society  of. 

Halle,  Society  of  Natural  Scienoea 
of. 

Heidelberg,  Natural  History  So- 
ciety of. 

Lausanne.     Vaudoise  Society  of 

Natural  Sciences. 
Liege,  Royal  Society  of  Sciences 

of. 
Liverpool,     Lancashire  and  Che- 

ahire  Historic  Society. 
London,  Anthropological  Society 

of. 
,  Art,  Union  of. 


London.     British  Asaoctation. 

.     Chemical  Society. 

,      Geologicol    Survey    of 

Great  Britain. 

.     Institute  of  Actuaries  of 

Great  Britain  and  Ireland. 

.     Institute  of  Civil  Eogi- 

neere, 

,  Linnean  Society  of, 

,  Mendicity  Society  of. 

,  Microscopical  Society  of. 

.  Pola'ontographical  Society. 

,  Photographic  Society  of. 

.     Ray  Society. 

.     Royal  Aaialio  Society  of 

Great  Britain  and  Ireland. 

.  Itoyol  Astronomical  So- 
ciety. 

.     Royal  College  of  Ptyw- 

ciana. 

.  Royal  College  of  Surgeons. 

Royal  Geographical  80- 


Sooiety. 

— .     Royal  Horticultural  So- 
ciety. 

Royal  Institution  of  Great 


Britain. 

,  Royal  Society  o£ 

.     School  of  Minos. 

.  Science  and  Art  Depart- 
ment of  the  Committee  of 
CoimcU.  on  Education. 

,     Society  of  Arte, 

,  Zoological  Society  o£ 

Mod  Chester,   Geological   Bodet* 

of. 
,  Literary  and  Pbilosophicsl 

Society  of. 
Melboumo.      Geological  Survey 

of  Victoria. 

.    Itoyal  Society  of  Victoria. 

Milan,  Royal  Lombard  Inatd tut*. 
Montreal,  Natural  History 

doty  of. 
.     Geological  Survey  of  I 

nada. 
Moscow,  Imperial  Academy 

Naturalists  of. 
Hunich,  Royal  Academy  of. 


1 

^^^^1 

^^C^^H 

..,.„          .    i 

■fonchiltel.    Society  of  Natural 

Shanghai.     North  China  Branch              ^^H 

fkieiicee  of. 

of  the  Boyal  Asiatic  8ocii>ty.                 ^^H 

■iew  York,  Lyceum  of  Natural 

Southampton.      Urdnanco   Sur-              ^^| 

History  of. 

vey.                                                         ^^1 

tfova  Scotiaii  Institute. 

Strasbourg,  Society  of  Natuml              ^^H 

Sciences  of.                                             ^^H 

Ifleubach,  Natural  "History  So- 

Stuttgart,    Natural  History  So-              ^^H 

ciety  of. 

cicty  of  Wiirtcmberg.                            ^^H 

'Paris.     Academy  of  Sdoncea, 

Tasmania,  Boyal  Society  of.                     ^^H 

,  ■ .     IWpit  General  da  la  Ma- 

Tcigu Naturalists'  Field-club.                  ^^H 

rine. 

Turin,  Boyal  Academy  of  Scienca             ^^H 

,       Geological    Society    of 

^H 

France. 

^^H 

.     School  of  Mines, 

Vienna.  Geological  Institute  of.               ^^H 

Philaddphia.  Acmlemy  of  Na- 

—— ,  Im])erial  Academy  of.                     ^^H 

tural  Sciences  of. 

,    Zootogico-Botaoical    So-             ^^H 

.      American  Philosophical 

cioty  of.                                                  ^^H 

Society. 

^^1 

Plj-mou^  Institution. 

Warndckshire   Natural    History             ^^^| 

and  Arehscological  Society.                  ^^^| 

Bt.  Louis,  Aoadomy  of  Bciouces 

Washington.  Smithsonian.  Insti-             ^^^| 

of. 

tution.                                                    ^^H 

St.    PeterBbui^,   Imperial  Aca- 

 .     United  States  War  Be-            ^H 

demy  of. 

partmeut                                              ^^H 

,  Minerological  Society  of. 

^1 

n.  list  containing  the  names  of  the  PursonB  from  whom  Donations            ^^H 

^_        to  the  Librarj'  and  Museum  have  been  received  siuce  tlie  lust            ^^| 

^^P       Anniversary. 

^H 

"Adams,  T)r.  A.  L.,  F.G.S. 

Buckman,  Prof.  J.,  F.G.S.                       ^H 

1      An9t<.-d,  Prof.  D.  T.,  F.G.S. 

Burmeister,  Br.  G.                                   ^^H 

American  Journal    of    Uining, 

^^H 

Editor  of  the. 

Canadian  Journal,  Editor  of  the.            ^^H 

American  Jounial    of   Science, 

Caton,  Hon,  J.  S.                                    ^H 

Editor  of  the. 

Chatcl,  K.  T.                                           ^H 

Athcnieiun,  Editor  of  the. 

Chemical  News,  Editor  of  the.               ^^H 

Christy,   the  Executors  of  the            ^^H 

Belt,  T.,  Esq.,  P.G.a. 

late  H.,  Esq.,  F.G.S,                           ^H 

EiHinga,  E.,  Esq.,  F.G.S. 

Cialdi,  Sign.  A.                                        ^H 

Binnev,  E.  W.,  Es*!-,  F.G.8. 

Clarke,  Bev.  W.  B.,  F.G.S,                     ^H 

Black,  W.  T.,  Esij. 

Colliery  Guardian,  Editor  of  tlie>            ^^H 

Blake,  C.  C,  Eb.)..  F.O.S. 

Croll,  J.,  Esq.                                          ^H 

Blimd,  T.,  Esq.,  F.G.S. 

^^H 

Blanford,  H.  P.,  Esq.,  F.O.S. 

Dubll,  T„  Esq.,  F.O.S.                            ^H 

Boult,  J-,  Esq. 

Danvin,  C,  Esq.,  F.G.B.                        ^H 

Bowerbank,  Dr.  J.  8.,  F.G.S. 

Baubrec,  Prof,  For.Corr.Q.S.                ^H 

Bristow,  H.  W.,  Esq.,  F.G.S. 

Davidson,  T,,  Esq.,  F.G.S.                      ^H 

Brodie,  BcT.  P.  B..  F.O.S. 

Dawson,  Dr.  J.  W.,  F.O.S.           ^^^H 

^^^^H           Zii                                             ASSTVESBkRY  KEBTIHO.                                               ^M 

^^^H         Deleaae,  Prof.  A.,  For.Mem.O.S, 

Kjerulf,  Dr.  T.,  For.Corr.Q.S.  H 

^^^^H           Deslongchampa,  Prof.  E.  K. 

Ener,  Herr  B.                                ^M 

^^^H           Doyu<^,  W.  T.,  Eaq. 

Kobell,  Dr.  F.  Ton.                     H 

^^^^H           Broiuer,  C.  L.,  Esq. 

Eoeacn,  liaron  A.  von.               ^M 

^^^H         Duncan,  Dr.  F.  M.,  Sec.  G.S. 

^M 

^^^H          Dupont,  U.  £. 

Lartit,  if.  E.,  For.Mem.G.S.     H 

Lurt^t,  M.  L.                               H 

^^^H         Egerton,  Sir  P.  de  IE.  0.,  Bart., 

Laubc,  Dr.  G.  C.                         H 

^^B 

LawBoa,  J,.  Esq.,  F.G.S.             H 

^^^^1          Eicbwuld,  Dr.  E.  von. 

London  llevii'w.  Editor  of  the.  ^M 

^^^^H          Evans,  J.,  Esq.,  Sec,  G.S. 

Longman  uiid  Co.,  Messrs.           ^M 

Lown%  J.  W.,  Esq.                      ■ 

^^^H          Furman,  E.  St.  J.,  Esq.,  F.O.S. 

LycU;  Sir  C,  Bart.,  F.G.S.          M 

^^^1          Fisher,  Rev.  0.,  F.G.S. 

■ 

^^H          Foster,  Dr.  C.  Le  N.,  F.G.S. 

Mackie,  S.  J.,  Esq.,  F.0.8.         ■ 

^^^H          Francis,  Dr.  W.,  F.Q.S. 

Mullet,  R..  Esq.,  F.G.8.              ■ 

^^^H         Frunko,  Uurr  J.  F.  A. 

Marcou,  M.  J.                                     ' 

Marsh,  0.  C,  Esq.,  F.G.S. 

^^^H          Oastaldi,  Sign.  £.,  Por.Corr.G.S. 

Martins,  Dr.  C.,For.Con-.G.S. 

^^^^H          Gundry,  U.  A. 

Mingaud,  Dr.  P. 

^^^H          Gcia)tz,Dr.H.B.,For.Uem.G.g. 

Montagna,  Major  C. 

^^^^H          Gray,  J.,  Esq. 

Morlot,  M.  A,,  For.Corr.Q.S. 

^^^^H          Giimbtil,  Hcrr  Bergm.,  Far.Corr. 

MurchiBon,fiirR.I.,Bort.,F.G.3, 

Napier,  C.  0.  G.,  Esq.,  F.G.S. 

^^H          Hdl,  T.  M.,  Esq.,  F.G.S. 

Nanmann,  Br.  C.  F.,  For.Mem. 

^^^1          Hawkshaw,  J.  C,  Esq.,  F.G.S. 

G.S. 

^^^^1          Henphy,  C,  Esq. 

Nicol,  Prof.  J.,  F.G.S. 

^^^1          Hcbert,  Prof.  E.,  Por.Corr.G.S. 

^^^^H          Holmcrseii,   Gcii.  G.  Ton,  For. 

Packard,  Dr.  A.  S.,  Jnn. 

^^H              Uem.G.S. 

Page,  D.,  Esq.,  F.G.S. 

^^^^1          Hochstettcr,  Br.  F.  von. 

— ,  T.  Esq.,  F.G.S. 

^^^H          Hoiieymun,  Eev.  Dr,  D.,  F.G.S. 

Peacock,  R.  A.,  Esq, 

^^^H          Hupkiua,  E.  Esq.,  F.G.S. 

PengeUv,  ■W..E8q.,  F.G.S. 

^^^^^1          Eumbort,  If.  A, 

Piclet,  Prof.  F.  J.,  For.Corr.G.S. 

Plant,  J.,  Esq.,  F.G.S. 

^^^^V         Intellectual  Obaorver,  Editor  of 

Plomlcy,  J.,  Esq. 

^^^L 

Pumpclly,  E.,  Esq, 

^^^1          James,  Col.  Sir  H.,  F.G.S. 

Qnartcrly  Journal  of   Scieooe^ 

^^^H          Jones,  Prof,  T.  K,  F.G.S. 

Editors  of  the. 

^^^^H          JouniaJ   of  Natural   and  Eco- 

Quetelet,  M.  A.                         , 

^^^^H              nomic  Science,  Palermo,  Editor 

^1 

^^^H 

Reader,  Editor  of  the.          ^^H 

^^H          Jukes,  J.  B.,  Esq.,  F.G.S. 

Ecaevier,  Prof.  E.                  ^^ 

KouBs,  Dr.  A.  E.,  For.Corr.G.S.  1 

^^^V          Karrer,  Dr.  F. 

^^H           Ki-ene,  W.,  Esq.,  F.G.S. 

Uico  y  Siuobas,  Dou  ManueL      1 

^^^^^1             Kinder,  Miss. 

Scbloenbath,  Dr.  U.                     I 

^^^M            Kinder,  Rev.  T. 

Serope,  G.  P.,  Esq.,  M.P.,  F.G.S  J 

^^V           Rirkbj,  J.  W.,  Eeq. 

:f-j 
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RcfWh,  BuroQ  K.  Ton. 

Scdej,  H..  Esq.,  F.G.8. 

ly\|aciizu,  Sigti.  G. 
■  Bdwp,  A,  R.  C.,  Esq. 
I  &W.  M.  S.  A. 

I  Sajth,  W.  W.,  Esq.,  Prea.  0.8. 
I  Spwtt,  Capt.,  T.  A.  B..  F.G.S. 

Slalsk'^.  M.  R.  F. 

StMlfly.  W.  F.,  Esq. 
I  BleiodBohnw,  Ih-.  F, 
ffiiratford.  Dr.  S. 

Btudw,  Prof.  B.,  For-Mem-CS. 
'Sum,  Prof.  E.,ror.Corr.0.8. 

rduhatcheff,  M.  P.  do. 

rcnnant.  Prof.  J.,  F.G.S. 
Toplej-.  W.,  Esq..  F.0.8. 
Iriibner  k  Co.,  Messra. 


Vibraye,  Marquia  de,  For.Corr. 

G.S. 
Vixtne  Brothora  &  Co.,  Uown. 

Walker,  IJeut.-Col.  J.  T. 
Wfiltershauseii,  BiironW.  8.  von. 
War,  Secrc'tnry  of  State  for, 
Whiuker.  W..  Ewi..  F.G.S. 
\M1it11y3r,  Prof.  J.  D. 
Win^h^Il,  Prof.  A. 
Wiuklcr,  Dr.  T.  C. 
Woodwajd,  the   late  Dr.  8.  P., 

F.G.S. 
Woods,  Rev.  J.  E.T.,  F.G-8. 
Wynne,  A.  B.,  Esq.,  F.G.S. 

Zciiaehner,  Heir  L. 

Ziguo,  Bivron  A.  de,  Por.Corr.G.8. 


Litt  of  Papebs  rtarl  lince  the  In&t  Anmvenanj  Muting, 

Fdrvary  16ii,  1866. 
18fl6. 

Fflimary  21st- — On  the  Tertiary  MoUnsca  of  Jamaioa,  by  R.  J. 
Iiirhmere  Gnppy,  Esq. ;  tommunicateU  by  Henry  Woodward, 
Eeq.,  F.G.S. 

On  the  Tertiary  Echiiiodcrma  from  the  West  Indiefl, 

bv  R.  J.  Leehinoro  Guppy,  Esq. ;  commnnicoted  by  H,  M.  Jeukina, 
Ewj.,  F.O.S. 

■  On  Tertiary  Brncbiopoda  from  Trinidad,  by  R.  J, 


Lechmere  Guppy,  Esq. ;  communicated  by  H.  M.  JoiJuna,  Eaq., 
F.G.S. 

On  the  Affinities  of  Flatyiomia  and  Allied  Ge- 


nera, by  John  Yonng.  M.D.,  F.G.S. 

Note  on  the   Scales  of  RhizaduM,  Owen,  by  John 


Young.  M.D.,  F.G.S. 
Uareh  Tib.— -Doiniraenla  relating  to  the  Formation  of  a  New  Island 

in  the  neiphbonrhood  of  the  Kaimeni  Islands,  by  St.  Vincent  Lloyd, 

Esq.,  A,  Delcnda,  Esq.,  and  M.  Decigala. 
On  the  Carboniferous  Sliito  (or  Devonian  Rocks)  of 

Sorth  Devon  and  South  Ireland,  by  J.  Beete  Jnkea,  Esq,,  M.A,, 

F.R.S.,  F.0.8. 
March  SJlrt.— On  the  Foasil   British  Oxen.— Part  I.     Bot  Una, 

CiDsar,  by  W.  Boyd  Dawkina,  Estj.,  M.A..  F.G.S. 
Further  Doeumenta  relating  to  tha  Formation  of  a 

Kew  Island  in  the  Neighbourhood  of  the  Kaimeni  Islands,  by 

Commander  G.  Try  on. 

Note  on  the  Junction  of  the  Thanet  Sand  and  the 


Chalk,  and  of  the  8andgat«  Beds  and  Kentish  Rag,  byT.  M'Kenny 
Hughee,  Esq,,  B.A.,  F.G.S. 


DV 
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1868. 

March  21st.— On  the  "Lower  London  Tertiaries"  of  Kent,  by  WJ 

WLitakor,  Esq.,  B.A.,  F.G.S. 
April  11th.— On   the  Brown   Cnnnel  or  Petroleum  Coal-spanis 

Colk-y  Creek,  Liverpool  Plains,  New  South  Wiiles,  by  Wil 

Keene,  Esq.,  P.O.S. 
On  the  OoeuTTCTice  and  Geological  Position  of  Oil-bear-l 

ing  Deposits  in  New  South  Walee,  hy  the  Eov,  W.  B.  Clark 

M.A.,  F.G.S. 

RemiLrka  on  tlie  CoppoT-mincs  of  the  State  ofUld^l 


pan,  by  H.  Bauerraan,  Esq.,  F.G.S. 
April  25th. — AdditioniJ  Documents  relating  to  the  Volconio  Emp-I 

tions  at  the  Kuimoni  Islunds,  by  Comniander  Brine. 
Itojjort  to  the  Epajth  of  Santorino  on  the  ErapHoul 

at  the  Kuimcni  iBlands,  hy  W.  Fouqu^. 

'  R<^markf<  upon  the  Interval  of  Time  which  has  psHcdJ 


between  the  Formation  of  the  Upper  and  Lower  Valley-graToU  i 

part  of  England  uud  Franc*,  by  A.  Tylor,  Esq.,  F.L.8.,  F.U.8, 
May  9th. — On  a  New  Spccica  of  Aeanlhodfi  from  the  Cool-sholee  ofl 

Longton,bySirPhilipdeM.GrerEgerton.Bart.,l[.P.,F.R.S.,F.0.8t| 
A  Sketch  of  the  Gravel*  and  Drift  of  the  Fenlaud,  byl 

Harry  Seeley,  Esq.,  F.G.S. 

Additional  Observations  on  tlie  Geology  of  the  Lake-1 


country,  by  Prof.  U.  Harkncea,  F.R.8.,  F.G.S.,  and  H.  Nicholson, I 
Ewj. ;  with  a  Note  on  Two  Si)eciea  of  TrilobiUs,  by  J.  W.  SoUcr,! 
Esq,,  F.G.S. 

On  tho  Lower  Silurian  Rocks  of  the  Lde  of  Man,  by 


Prof.  R.  Harknesa,  F.K.S.,  F.G.S.,  and  H.  NieholMu,  Esq. 

Muy  2'.it&. — Kot»)8  on  the  Geology  of  Mount  Sinai,  by  the  Rev,  F, 
W,  Holland ;  communicated  by  Sir  R.  I.  Murchison,  Bart.,  K.OJt,, 
F.E.S.,  F.G.8. 

On  a  New  Genus  of  Phyllopodoua  Crustacea  from  Iha 

Moffat  Shales  (Lower  Silurian),  Diuufriesshire,  by  Henry  Wood- 
ward, Esq.,  F.G.S. 

On  the  Oldest  known  British  Crab  {Pfi!ir!iwe}itu  lon- 


gipex,  Bell,  sp.)  from  tho  Forest  Marble  of  Mabnesbniy,  Wilts, 
by  Henrj-  Woudward.  Esq.,  F.G.S. 

On  tho  SpeeieB  of  the  Genus  Eryon,  Desm.,  fromths 

Lias  and  Oolite  of  England  and  Bavaria,  by  Henry  Woodward, 
Esq.,  F.G.S. 

-  Notes  rehiting  to  the  Discorery  of  Primordial  Foedls 


in   the  Lingula-flttgs   in  the  neighbourhood  of  Tyddyngwla^ 

Silver-lead  Mine,  hy  J.  Plant,  Esq.,  F.G.S. 
June  6th. — On  the  Metamoqjhic  and   Fosdliferous   Boi^  of  (be 

county  of  Galway,  by  Prof.  R.  Harkness,  F.R.S.,  F.G.S. 
On  thi3  Metomorphic  Lower  Silurian  Eocks  of  Corriok, 

Ayrshire,  by  J.  Geikie,  Esq. ;  communicated  by  A.  Goikie,  Eiq., 

F.H.S.,  F.G.B. 

On  a  Cheirotborian  Footprint  from  the  base  of  the 


Keupcr  Sandstone  of  Daresbury,  Cheshire,  by  Prof.  W.  C.  Wil- 
liamson, F.R.S. ;  communicated  by  the  Aa^taJit- Secretary. 


AKITDIL  BBFOBF, 
1860. 

Jtme^th. — A  Description  of  Bomo  remarkable  "  Heaves"  or  Throws 

in   PenhaUa  Mine,  by  J.  W.  I'ike,  Esq. ;  communicated  by  Dr. 

C.  Le  Neve  Foster,  F.G.H. 
June  2(:iti.— On   the  Structure  of  the  Red  Crag,  by  8.  V.  "Wood, 

Esq.,  F.G.8. 
rfote  on  Supposed  Romiiiiis  of  the  Crag  on  the  North 

Downs,  near  Folkestone,  by  H.  W.  BriBtow,  Esq.,  F.11.8.,  F.ti.S. 
On  the  Warp  of  Mr.  Trimmer  ;  its  age  and  probable 


conni-iion  with  the  latest  geoiogieol  events  and  changes  of  climate, 
by  the  Hev.  0,  Fisher,  M.A„  F.G.S. 

On  Faults  in  the  Drift-gravd  at  Hitchin,  Herts,  by 


J.  W.  Salt<<r,  Esq.,  F.G.S. 

On  some  Flint  Implements  lately  found  in  the  Valley 


of  the  little  Quae  Eiver,  near  Thetford,  by  I.  W.  Flower,  Esq., 
F.G.8. 

On  some  evidences  of  the  Antiquity  of  Man  in  Ecuador, 

by  J.  S.  Wilson,  Es(|. ;  eummunicatcd  by  Sir  K.  I.  Murohiaon, 
linrt..K..B.,F.ll.S.,  F.G.S. 

On  the  relations  of  the  Tertiary  FormationB  of  the 


"Weet  Indies,  by  R.  J.  L.  Guppy,  Esq,,  F.G.S. 

-On  the  discovery  of  new  GoJd-doposita  in  the  district 


of  Esmeraldas,  Ecuador,  by  Lieut. -Colon el  Nealo, 
On  bonea  of  fossil  Cheloniana  from  the  Ossiferous 


Cavce  and  Fissures  of  Uulta,  by  A.  Leith  Adams.  M.B.,  F.G.S. 
On  the  discovery  of  remains  of  HalHhrriuin  in  the 


Sljocene  beds  of  Malta,  by  A.  Leith  Adams,  II. B.,  F.G.S. 

On  the  affinitiesof  C?ioiu/j'ogteHS,Ag.,by  JohnTouiig, 


MJ).,  F.G.S. 

On  new  Carboniferous  genera  of  Croesopterygian 
Ganoids,  by  John  Young,  M.D.,  F.G.S. 

Oa  supposed   burrows  of  Worms  in  the  Laurentiun 


^P    Rocks  of  Canad.i,  by  Dr.  J.  W.  Dawson,  F.G.S. 

'      November  7th. — On  nome  remains  of  large  Dinosaiuian   Reptiles 

from  the  Storniljerg  Mountains,  South  Africa,  by  Professor  T.  H. 

Huiley,  LL.D.,  F.Il.S..  F.G.S. 

^- '- Additional  Notes  on  tie  grouping  of  the  rocks  of 

^B    North  Devon  and  West  Somerset,  by  J.  Beeto  Jukes,  Esq.,  M.A,, 
^ft  F.B.S.,  F.G.S. 

^^■ovember  21st. — On  marine  fossiliferous  deposits  of  Secondary  Age 
^M  in  New  South  Wales,  by  the  Rev.  W.  B.  Clarke,  M.A.,  F.g!s. 

^ On  the  Sludreporaria  of    the  Infra-lias  of  Soutli 

^B   Wales,  by  P.  Martin  Duncan.  M.B.,  F.G.S. 

^ — — On  certain  points  in  the  structure  of  tho  Xi/ihosiira, 

^H^  having  reference  lo  their  relationship  with  the  Euri/pienda,  by 

^^  Henry  Woodward.  Esti-,  F.G.S. 

^T)ecembcr  5th. — A   description   of  some   Echinodermata  from  the 

Cretaceous  Rocks  of  Sinai,  by  P.  Martin  Duncan,  M,B.,  Sec.  G.8, 
Gfolopcal  Description  of  tho  Firet  Cataract,  Upper 


Egj-pt,  by  J.  U.  Hawkshaw,  Esq,,  B.A.,  F.G.S. 


xn 


AKKJTEBSASr  IIEEIIHQ. 


1866. 

Decembpr  5th.— On  the  Brift  of  the  North  of  England,  hy  J. 

Esq. ;  communicated  by  the  Assist«Dt-SL'cretury.  t 

December  19th. — On  a  new  spocimcn  of  Teterptton  Ehjitienae,  by  FriiC 

T.  H.  Haxloy,  LL.D.,  F.R.S.,  F.0.8. 
I On  a  section  at  Litcham  affording  evidence  of  Lan  U 

glaciation  during  the  earlier  part  of  the  Glacial  period  in  Englan  i, 

by  Searles  V.  Wood,  jun.,  Esq.,  F.G.S. 

On  the  evidence  of  a  third  Bonlder-clay  in  Norfol .. 


by  F.  W,  Hanner,  Esq, ;  communicated  by  Searles  V.  Wood,  jun  . 

Esq.,  E.U.S. 
1867. 
January  9th. — On  the  age  of  the  Lower  Brick-oarths  of  the  Thami  • 

VaUey,  by  W.  Boyd  Dawkins,  Esq.,  M.A.,  E.G-S. 
January  23rd, — On  ranaolidated  blocks  in  the  Drift  of  Suffolk,  by 

Geoi|:e  Maw,  Esq.,  F.L.S.,  F.G.S. 
On  Chemical  Analyaes  of  variegated  Btrata,  by  Geoi^ 

Maw,  Esq.,  F.L.S.,  F.G.S. 
Februiiry  6th.— On  the  Jurassic  Fauna  and  Flora  of  South  Mnni., 

by  Ilaipb  Tate,  Esq.,  F.G.S. 
Further  remarks  on  the  relation  of  the  ChiUeafor  I 

Beds  to  the  Norwich  Crag,  by  the  Ecv.  0.  Fisher,  M,A„  F.G.S. 

After  the  Reports  had  been  read,  it  waa  resolved, — 

That  they  be  received  and  entered  on  the  Slinutea  of  the  Meeting  ; 

and  that  sui^h  parts  of  tliem  aa  the  Council  shidl  think  fit  be  print* 

and  distributed  among  the  Fellows. 

It  waa  afterwards  resolved, — 

1.  That  the  thanks  of  the  Society  be  given  to  Prof  T.  H.  Huxley 
and  Prof.  A.  C.  llamsay,  retiring  from  the  office  of  Vice-President. 

2.  That  the  thanks  of  the  Society  be  given  to  W.  J.  Hamilton, 
Esq.,  Prof.  T.  H.  Husloy,  M.  Auguste  Laugel,  Prof.  John  Morris, 
and  Licut.-Col.  Strachcy,  retiring  from  the  Council. 


After  the  Balloting -glasses  had  been  duly  dosed,  and  the  lists 
examined  by  the  Scrutineers,  the  following  gentlemen  were  declared 
to  have  been  duly  elected  as  the  Officers  and  Council  for  the  ensuing 
year; — 


uninAL  BsroBT. 


sra 


OFFICERS. 


PRESISEHT. 
Variagton  W.  Smyth,  Esq.,  M.A.,  F.R.8. 

riCE-FRESIDEATS. 
Sir  P.  de  M.  0.  Egerton,  Bnrt.,  M.P.,  F.R.S, 
Sir  Charles  Lyell,  Bart.,  D.C.L.,  F.R.S, 
J.  Currick  Moore,  Emj.,  M.A.,  F.R.S. 
Sir  E.  L  M(irchi»on,  Bart,  K.C.B.,  F.R.S. 

SECBETASZE3. 
P.  Martin  Dancttii,  M.B.,  M.R.C.8. 
Joha  Etous,  Esq.,  F.R.8..  F.6.A. 

FOB£ION  SECSETARY. 
B.  A.  C.  Godwin-Auston,  Esq.,  F.R.8. 

TREASURER. 
Joseph  Freetwich,  Esq.,  F.K.S. 


COtJSCrL. 


Professor  D.  T.  Anetf-d,  M.A., 

F.R.S. 
H.  W.  BriBtow.  Esq..  F.R.S. 
P.     Hartiii     Duncan,     M.B., 

M.R.C.S. 
Sir  P.  de  M.  G.  Egertnn,  Bart., 

M,P.,  F.R.S. 
KiirlofEiiniskil]en.D.C.L..P.R.8. 
Robert  Elheridgc,  Esq..  F.R.8.E. 
John  Evuns,  Eeq..  F.K.S..F.S.A. 
David  Forbes,  Esq.,  F.R.S. 
E.  A.  C.  God  win- Austen,  Esq., 

F.R.S. 
J.  Gwyn  Jefifrej-B,  Esq..  F.R.S. 
Professor  T.  Rupert  Jones. 
Sir  Charlee  Lyell,  Bwt.,  D.C.L., 

F.R.S. 


Edward  Meryon,  M.D.,  M.R.C.S. 
John  Crvrriuk  Moore,  Esq.,  ILA., 

F.R.S. 
Sir  K.  I.  Murchiaon,  Bart.,K.C.B., 

F.H.S. 
Robert  W.  Mylnc,  Esq.,  F.R.S. 
Joseph  PrcstB'ii^h,  Esq.,  F.R.S. 
Professor  A,  C.  Ramsay,  LL.D., 

F.R.S. 
Warington  W.Smyth,E8(|.,M.A., 

F.K.S. 
Capt.  T.  A.  B.  Spratt,  E.N.,  O.B., 

F.R.S. 
Alfred  Tylor,  Esq.,  F.L.S. 
Rev.    Thomas  Wiltahire,   M.A., 

F.R.A.8. 
Henry  Woodward,  Esq.,  F.Z.8. 
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AWARDS  OF  THE  WOLLASTON  MEDAL 


UNDEK   THB    CONDITIONS    Ol'   THE    "  DONATION-FUND  ' 


■n-iBMSiiiD  ar 


WILLIAM  HTDE  W0LLA3T0N,  M.D.,  F.B.8.,  F.O.6.,  Ac, 

"  To  proniote  rtaesrcbM  conceruing  the  nuaerBl  structiire  of  the  eutli, 
imd  to  BQable  tlie  CountU  of  the  Oeologicul  Snoicty  to  reirnrd  thaM 
intiividualB  of  anj  country  by  whom  such  reBBarcheB  may  hereafter  be 
made," — "  Buoh  individaal  Dot  buiog  a  Member  of  the  Council." 


1831. 
1835. 
183a 

1837. 

1838. 
1839. 
1840. 
1841. 
1842. 

1843. 


Mr.  William  Smith. 
Dr.  G.  A.  MantelL 
M.  L.  AgBA^ix. 
1  CapL  P.  T.  Cautley. 
I  Dr.  H.  Falconer. 
Profewor  R.  Owen. 
Proft'ssor  C,  G.  Ehrenberg, 
Professor  A.  H.  Dumont. 
M.  Adcilpbe  T.  Bnmgniart 
Baron  L.  von  Buch, 

M.  K.  de  Beaumont. 

M.  P.  A.  DuWnoy. 
The  Rev.  \V.  D.  Conybeare. 
Profoasor  .lolin  Phillip*. 
Mr.  William  Lonedale. 
Dr.  Ami  Bou^. 
Tho  Rev.  Dr.  W.  Buckland. 
Mr.  JoHcph  Proi'twich,  jun. 
Mr.  William  Hopkins. 
The  ItoT.  Pro£  A.  Sedgwick. 


18C2.  Dr.  W.  n.  Rtton. 

1853  )  M-'''^''"-'°'nt^A.d'ABiIiiac. 

"  I  M.  E.  de  Verneilil. 
1854.  Dr.  Richard  Griffith. 
1853.  Sir  II.  T.  De  la  Uccha. 
1856.  Sir  W.  E.  Ln^riin. 
1867.  M.  Joachim  Burraode, 
18158   )  ^^'-'"■"'y^BnnvonMever. 

■  I  Mr.  .Tames  HaU. 
1860.  Mr.  Ouu'les  Darwin. 
leOO.  Mr.  Si'orles  V.  Wood. 
18(il.  Prof.  Dr.  tt  G.  Bronn. 
1603.  Mr.  Robert  A.  C.  Godwin- 

AuBttn. 
18(13.  Prof.  Gustav  Biscbof. 
liMM.  Sir  R.  I.  Murchiaon. 
1805.  Mr.  Thomas  Daridaon. 
1S06.  Sir  Charles  Lvell. 
1867.  Mr.  O.  P.  8c^pe. 


INCOME  EXPECTED. 

£    I.    d.      £    t. 
Due  Tor  Saburiptiona  on  Quarterly  Journal  {cod- 

sidered  good) 30     0     0 

Doe  for  Authors' CotrectioiiB   25    0    0 

Dae  for  Arrean  (See  ValoatioD-eheet)  300    0    0 

355    0 

OrdJoBry  Income. 

From  Beaident  Fellowa,  Jcc.j  and  NoD-mU 

denta  of  1859  to  I9CI      730     0 

Admiaainn-reea  (auppoaed) S&O     0 

Compoaitioos  (supposed) 3O0     0 

Dividends  on  Consola 141   1! 

Sale  of  Traogactions,  Procccdinga,  IJbraiy-cata' 

logueB,  and  Ormerod's  Index  10    0    0 

Sale  of  Quaiterly  Journal    150    0    0 

160    0 

Sale  of  Geological  Map 100     0 

Due  from  LoDgman  and  Co.  in  June ■ G3  14 

Due  from  Stanford  in  June 12  13 

Due  from  the  Be(|nest-ruud  on  account  ofmoneyB  eipeaded 

on  Map,  Library,  and  Mnaeum  332  IB 


^2415   19     1} 


Feh.  4,  1867, 


JOSEPH  PHESTWICH.  Taiit. 


the  Year  1867. 


BXPBNDITUBB  ESTIMATSD. 

£  t.  d.       £ 
General  Eipenditure : 

Tuci  ud  Iniunnce     100  0  0 

HouK-repiin    ..•••••     30  0  0 

faniitan 20  0  0 

Fuel     36  0  0 

Ugiit  30  0  0 

Uiicellineoui  Printing,  inclDdiiig  Abstncta   ..     10  0  0 

Tea  ror  Meetia^   20  0  0 

Miicellkneoiu  llouH-eipeiuei     80  0  0 

SMlionet; 30  0  0 

386 

Salaries  and  Wages : 

Auisunt. Secretary   230    0    0 

Clerk  and  AccDnntant   S^     0     0 

Aitiitanli  in  Muieum  and  Library 152     0    0 

■Porter     90    0    0 

Houiemaid     40    0    0 

Occaiioaal  Attendance 12    0    0 

CoUector 36    0    0 

634 

Library „ 150 

MoBHira 60 

DiagiaroB  at  Meetings 5 

Miacellatieoua  Scientillc  Expenditure GO 

Pablicatioiu :  Quarterly  Journal 600     0    0 

„  TransactioDB S    O    0 

„  Geological  Map 60     0    0 

CSS 


Balance  in  fRTonrorthe  Society.. 


1930    0    0 
.  485  19    1^ 


jf2416  19     H 


Income  and  Expenditure  during  Ihe 

RECEIPTS. 

£     *.     d.      £     t.     i. 

Balance  at  Banker's  January  1.  1866 381    16     9 

Bnlance  in  Clerk's  hands       ditto        228     9     I 

Compositions  received   433  15     0 

Arrears  of  Admission-fees     94  10     0 

Arrears  of  Annual  Contributions 151   14     6 

Admiwion-fees.  1866    308   14     0 

Annual  Contributions  for  1866.  vii. — 

BesWcnt  Felliiwi    £631    9    0 

Non-Reiident  Fetlow)   ...      40  19    0 

692     8     0 

Journal  Com[msitioQs    6     0     0 

Dividends  on  Consols     141    12      8 

Fublicntions : 

Siitc  of  Traniactiom 2    7    3 

SuU  of  Journil,  VoU.  1-6   1   13    3 

Voli.7-12 ]     7    0 

„  V0U.I3-IS 2    9    6 

„  Vol.   16      ]  IS    6 

„  Vol.   17     1     5    6 

„  Vol.   IB 1     S    6 

„  Vol.   19     2  11     0 

„  Vol.   20      11   19    0 

„  Vol.  21      <7  U    6 

„  Vol.  22*   101     4     0 

„  VoL   23     3     2     0 

■  — 178   11      0 

Longtnan  and  Co.,  Sale  of  Journal  in  1 865    48  12     0 

Stanford  and  Co.,  Sale  of  Geological  Map  in  1865  ....       30     810 

Sale  of  Geologrlcd  Map    34     7    9 

Sale  of  Libriry.caltloguei 0     2     0 

Sale  of  Ormerod'a  lodei DI2    0 

35     1     9 

TByloraadFrBacis,AdvertiBemenUmJour.,VolB.17-31      47  16     3 


We  have  compared  the  Books  and 
Vouchers  presented  to  us  with  these 
ttatements,  and  find  them  correct. 

'''^■^^      i-H^O^.'^L^SHIRE.}-'-"'-  fiHUiia 

Fth.  4, 1867. 

•  Due  from  Meun.  Longman  and  Co.,  in  additioa  to  Ibe  iboTS,  £     *.  d, 

on  Joutnsl,  Vol.  22,  Ac    *3  14     7 

Due  from  Fellows  for  Journal  auhhcriiilion,  estimated 30     0     0 

Due  from  Messrs.  StBnfoid  on  Geologiciil  Map 12  13     St 
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650   19    11 
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VoL22    631  4  1 
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Balance  at  Banker's,  Dec.  31,  1866 666     5     9 
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PROCEEDINGS 

AT  THE 

ANNUAL  GENERAL  MEETING, 
15tb  FEBHUABY,  1807. 


Award  of  the  Wou.abtoii  Uedal. 


The  Reports  of  the  Council  snd  of  the  Committees  having  been  read, 
the  President,  Wariwoton  W.  Bmtth,  Esq.,  M.A.,  E.R.S.,  delivered 
the  WoUaston  Mediil  to  G.  Poomtt  Scropb,  Esq.,  M.P.,  F.R.8,, 
F.G.8,,  addressing  him  as  follows  ; — 

Mr.  PouLETT  ScBOPB, — With  great  pleasure  I  proceed  to  fiilfil  the 
duly  which  devolves  upon  me  of  presenting  to  you  the  WoUaston 
Medal,  which  ha,*  been  awarded  to  you  by  the  Council  of  the  Society 
in  recognition  of  the  valuahie  services  which  you  have  conferred  on 
Geological  Science  hy  your  researches  on  the  Geology  of  Central 
France,  and  hj  your  published  works  on  volcanic  phenomena 
thronghout  the  world. 

The  extinct  volcanos  of  the  Auvergne  had  long  attracted  the 
attention  of  French  natnrahats :  and  the  identity  of  their  character 
with  that  of  now  active  volcanos  wna  recognized  by  GuettaJ-d  as  early 
ae  1751.  Dolomieu  had,  before  the  end  of  the  last  century,  noticed 
the  important  fact  of  the  derivation  of  their  materiiilB  from  a  region 
beTieuth  the  granite  of  the  district,  and  Montlosicr  and  others  had 
done  much  to  explore  and  describe  them.  But  no  thorough  and 
Batisfactory  examination  had  been  made  until  you  collected,  with 
the  expenditure  of  much  time  and  study,  those  materials  which. 
althoi^h  prepared  for  the  press  in  1823,  were  not  published  until 
1827. 

That  work,  the  memoir  on  'The  Geology  of  Central  Franco,  in- 
eluding  the  TolcanJo  formations  of  Auvergne,  the  Velay,  and  the 
Vivarais,'  gave  at  length  to  the  world  an  exhaustive  and  a  beanti- 
fully  illustrated  essay  on  that  interesting  region  ;  and  I  am  happy 
to  record  my  personal  testimony,  which  will  bo  endorsed  hy  many 
of  tho  Fellows  of  the  Society,  to  tho  accuracy  of  your  descriptions 
find  the  Boundncss  of  your  conclusions. 

In  your  'ConsidcrationB  on  Volcanos,'  published  in  1835,  and  in  the 
new  amplified  edition  of  that  work,  entitled  '  Volcanos,  the  Character 
of  their  Phenomena,  their  ehare  in  the  Structure  and  Composition  of 
theSurl'aceof  the  Globe,  and  their  Relation  to  its  Internal  Forces,' you 
have  supplied  goolog^ats  with  a  most  valuable  collection  of  facta  and 
deductions.  And  however  much  theoretical  views  may  change  with 
the  ttd\-ance  of  our  scionce,  I  feel  assured  that  your  name  will  remain 
linked  with  the  study  of  this  important  claaa  of  the  agencies  which 
modiiy  the  surface  of  the  earth. 


PBOCEEDDIOe  OF  THE  OEOLOOIO&L  SOCDETT. 


Mr.  PouLBTt  SoROPB,  on  reoeivmg  the  Hedol,  replied  aa  follows  :— 

Mr.  PaEsuiBNT, — I  cannot  find  words  to  espresa  the  mingled 
feelings  with  which  I  receive  this  honoarable  diBlinction.  When  & 
few  days  since  I  was  told  that  it  had  been  proposed  to  the  Coaocil, 
by  yourself.  Sir,  I  heheve,  that  the  Ifcdal  should  be  aworded  to  me, 
my  first  imprcaaioD  was  Hurpriae  that  I  should  be  considered  hy  any 
one  worthy  of  an  honour  which  only  lust  year  had  hcen  bestowi^ 
on  my  illuHtrious  friend  the  author  of  the  '  Principles  of  Gcologj-,'  imd 
two  years  before  on  the  equally  eminent  author  of  Siluria.  But 
when  tho  aniiounccmont  was  oiHtially  made  to  mo  by  you  that  the 
Council  bad  been  pleased  by  a  unanimous  vole  to  select  roe  as  the 
medallist  of  the  year,  all  feelings  were  merged  in  one  of  gratitude 
to  yourself,  Sir,  and  the  other  members  who  had  taken  so  generous 
and  favourable  a  view  of  the  poor  services  to  Geoloffy,  in  times  long 
pest,  of  an  old  associate  who  might  well  suppose  that  be  hitd  fadiid 
&om  tho  recolloctiou  of  the  younger  pteneration  of  geologists.  This 
last  consideration,  however,  only  moJcea  me  the  more  indebted  to 
tho  Society,  of  which  I  have  been  bo  long  an  unworthy  member,  for 
this  sux>erubundant  recogniUon  of  my  early  labours  in  the  pursuit 
of  our  science. 


AWABD  07  THE  WOLLASION  DoNATIOH-FnUD. 


The  Fresident  then  addressed  Sir  Bodebice  I.  Urscnisoir,  3ait., 
K.C.B.,  &c.,  as  follows  :— 

Sir  EoDERiCR  MiTBCHTsoN, — In  the  absence  of  Mr.  Baily,  one  ot 
the  geologists  under  your  direction,  who  is  at  present  occupied  by 
his  duties  in  Ireland,  I  will  request  you  to  state  to  him  that,  in 
voting  to  him  tho  balance  of  the  proceeds  of  the  Wollsston-fund, 
the  Council  felt  that,  by  aiding  him  to  prepare  a  aeries  of  plates  of 
characteristic  fossils  of  the  British  formationB,  they  would  assist  in 
the  puhUefltion  of  a  work  of  groat  utility.  The  industry  and  know- 
ledge which  Mr.  Baily  has  manifested  during  many  years  of  geologi' 
cal  work  are  a  sufficient  guarantee  for  his  judicious  selection  of  tho 
most  suitable  fossils,  and  for  the  fidelity  of  their  representation  ;  and 
I  am  cuuhdent  that  his  book,  as  an  addition  to  Morris's  catalogue, 
will  fill  a  gap  whioh  has  been  much  felt,  especially  by  students  and 
field  geologists  who  are  deprived  of  access  to  lai^e  libraries. 

Sir  R.  I.  MuBcuisON,  replied  as  follows: — 

Mr.  PREstUBNT, — In  receiving  for  Mr.  Baily  Oie  award  of  the 
Council,  I  must  say  that  it  has  been  made  in  elricl  adherence  to  the 
express  wishes  of  the  eminent  Wollaston  himself ;  for  by  this  act  we 
help  the  recipient  to  complete  a  highly  usefhl  work  on  Paluwntology 
on  which  he  is  engaged.  1  will  only  add  that  whilst  my  deserving 
friend  Mr.  Baily  is  rich  in  fossil  lore,  and,  I  may  add,  in  children,  ho 
is,  like  too  many  men  of  science,  poor  in  sovereigns ;  and  hence  the 
meeting  will  agree  with  me  that  this  purse  has  boen  most  justly 
bestowed. 


iXSWSBAA&Y  ABDKESS  OP  THB  pkebidkht. 
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THE  anni\t:esary  address  of  the  president, 

Warinotos  W,  Smyth,  Eaa.,  F.R.S. 

It  is  now  my  painful  task,  before  proceeding  to  other  aubjocts,  to 
before  you  a  aketeh  of  the  life  and  work  of  tho  numerous  emi- 
.  men  whom,  during  the  last  year,  death  has  removed  &om  our 


'  WiLLiAH  HopKiita,  M.A.,  LL.D.,  F.R.8.,  for  many  years  a  Fellow 
'  the  Society,  and  in  1851  iind  1852  its  Pregidcnt,  died  on  the  13th 
October,  1866,  in  his  seventy-Uiird  year.  Hi  a  early  education  was 
deeultory,  and  bia  father  objected  to  his  leaving  home  for  a  public 
school ;  but  at  the  age  of  fourteen  he  rend  the  first  book  of  Euclid 
■with  the  interest,  he  afterwards  said,  that  other  hoys  would  have 
folt  in  an  exciting  fiction.  Ho  was,  however,  for  ihe  present  to 
apply  to  other  pursuits,  wcut  to  learn  practical  farming  in  Norfolk, 
and,  being  left  a  competency  by  hia  father,  took  an  extensive  farm  in 
Suffolk.  In  this  oeeupation,  which  lasted  for  aorae  years,  he  was 
unsuccessful ;  and  at  length,  collecting  the  remnant  of  his  property, 
he  ent^ired  himself  at  St.  Peter's  College,  Cambridge,  at  the  mature 
oge  of  thirty.  And  now  his  mathematical  talent  shone  out :  he  took 
his  degree  in  1827  as  7th  wrangler,  and  at  once  became  remarkable 
as  a  jirivale  tutor.  He  was  shortly  afterward  elected  one  of  the 
Eeijuire  Ifedells  of  the  University,  and  married  the  danghtcr  of  the 
^late  John  Boys,  M.D.  The  success  of  his  tuition  was  extraordinary ; 
or  veiy  many  years  a  large  proportion  of  those  who  come  out  as 
ligh  Wranglers  had  read  with  Hopkins. 

On  the  value  of  this  part  of  our  deceased  friend's  career  I  cannot 

lo  better  than  transcribe  from  a  letter  of  condolence  written  to 

I  nj.  Hopkins  by  a  mathematician  of  great  eminoTjce,  and  kindly  aent 

by  that  lady  for  my  perusal : — "  H  I  admired  Mr.  Hopkina  at  first 

ilh  the  grateful  feelings  of  a  pupil,  in  later  years  I  have  been  able 

Ito  estimate  better  what  he  did  for  Cambridge.     When  ho  begun 

jition  the  reading,  I  believe,  was  soraewhat  unsystematic  and  in  a 

|bansition  sfalj^,  aa  portions  of  continental  works  were  being  infused 

uto   the   older  style  of   English  edueatiuiial   mathematics.     When 

Ir.  Hopkins  Ihoi-efore  had  for  so  many  years  the  guidance  of  those 

[who   soon   became  themselves  the  guides  and  examiners  of  their 

Juniors,  we  can  a|jprt>ciate  what  we  owe  to  liini  in  the  method  in 

rhich  aubjecta  are  treated  now.     But  he  hod  a  higher  merit  yet,  I 

[tliink — in  his  teaching  ua  to  read  our  subjects  in  such  an   honest, 

[thorongti  way.     He  tried  to  raise  ua  above  the  mereonaiy  spirit  of 

ejieculiitiug  on  portions  bkely  to  tell  in  examinations,  and  led  us  to 

read  for  a  more  geiiorouH  and  honouruhle  purpose.     How  effectuaUy 

|ic  thna  brought  his  pupils  to  success  in  the  Senate  Houae  I  need  not 

ord  ;  but  in  a  moral  point  of  view,  in  the  formation  of  (jbaracter, 

ke  was  doing  better  for  iw  than  that — in  holding  before  us  higher 

purjioses  of  study  than  the  academic  distinctions  of  the  day.     Thua 

bis  own  noble  spirit  came  out  in  hia  t4?achiDg,  and  could  not  fail  to 

afluoQCO  the  pupils  at  his  side," 


PKOCEKDIHaB  OP  TUS  OBOLOOIC&L  BOCIBTr.  ^ 

About  the  fear  1833  he  waa  first  smitten  with  a  lore  of  geology, 
on  meeting  at  Barmouth  with  Prof.  Sedgwick,  and  making,  hamme'' 
in  hand,  mouQtain  cicursions  nith  tliat  most  captivating  of  geologi 
ciil  companions  in  ports  of  North  Wales.  The  study  soon  deepl, 
interested  the  mind  of  Mr.  Uupldna,  and  he  extended  his  exuor 
sioiis  in  successive  years  to  Scotland,  Derbyshire,  the  Lakes,  anil 
the  north  of  France.  His  chief  desire  was  to  place  the  physioLl 
portion  of  the  science  on  a  firmer  basis,  to  free  it  from  unvorifiBi 
views,  and  to  support  its  theories  upon  dear  mathematical  ih- 
moiistrationB. 

With  this  objoct  in  view  he  commenced  a  series  of  disousaiDnB, 
the  roaulta  of  wliich  have  been  pubUshed  in  a  long  list  of  papers  in 
the  '  Cambridge  Philosophical  Transactions,'  in  those  of  tiio  Boyoi 
Society,  in  the  '  Seporta  of  the  British  Association,'  and  in  our  own 
Quarterly  Journal. 

One  of  the  earliest  and  most  celebrated  of  Mr.  Hopkins's  matlW' 
malical  inquiries  connected  with  geolog}'  was  on  the  cSects  whkli 
an  elovalory  force  acting  from  below  would  produce  upon  a  po. 
of  the  earth's  crust.  Certain  definite  direc^ons  of  upward- 
force  being  assumed,  the  nature  of  the  tension  upon  the  up- 
but  still  unbroken  strata  was  determined,  and  it  was  shown 
would  be  the  direction  of  the  resulting  fissures,  afterwards  kni 
to  us  under  the  various  aspects  of  faults,  lodes,  and  trap-dykes,  Aft«r 
deahng  with  the  simple  case  of  a  Bingle  fissure,  he  advanced  to  Ihn 
consideration  of  a  tystem  of  parallel  fissures,  which  he  coaeluiJKl 
could  not  have  been  formed  eoiuefutive!;/.  Hence,  although  not  ro- 
quiring  that  the  total  elevation  should  have  taken  place  at  once,  be 
stated  that  the  ivhole  of  anif  dUlurbed  district,  eltaractrrizrd  Jy  ii  con- 
tinuous sijstein  ofpitraSfl  dislncatiims,  mial  liavt  btcn  elevated  simul- 
taneotuJy.  After  this,  whaU'ver  tendency  there  might  be  to  form  a 
second  system  of  fissures,  it  would  be  in  a  direction  perpendicular  to 
that  already  existing. 

About  1^37  Mr.  Hopkins  applied  himself  to  the  very  difficult  al- 
ttiough  promising  investigation  of  the  varying  effects  of  the  sun's 
and  moon's  attraction  (especially  precession  and  nutation)  according 
aa  the  earth  be  supposed  to  he  aohd  or  to  be  formed  of  a  fluid  inte- 
rior surrounded  by  a  rigid  shell.  It  was  a  fascinating  attempt  to  ob- 
tain from  a8tronora.ioal  facts  that  evidence  respecting  the  deep  interior 
of  the  earth  which  is  denied  to  the  tt«l  of  otir  senses.  He  found 
that  the  precession  and  the  Ivinar  nutation  would  be  the  same  in  both 
cases,  or  that  the  difference  would  be  inappreciable  to  obserTadon, 
— and  that  the  solar  nutation  would  remain  the  same,  unleae  the 
thickness  of  shell  had  a  certain  value,  something  less  than  a  quarter 
the  earth's  radius,  in  which  case  the  nutation  might  become  much 
greater  than  for  the  solid  ophoroid.  In  addition  to  these  motions, 
the  pole  of  the  earth  would  have  a  small  circular  motion  depending 
entirely  on  the  inlflma!  fluidity,  but  which  would  for  any,  except  the 
most  inconsiderable  thickness  of  the  shell, be  practicably  inappreciable. 
These  views  were  brought  before  the  Royal  Rocietj  in  1839  and 
1840,  and  in  1847  wore  presented  in  a  different  form  with  additjonol 


I 


mnmsuiT  addkbm  or  thb  PREsiDEirr.  xxxi 

disooBBiana  in  the  adnurabk  Report  to  the  Britiah  Association  on  tlia 
OeoLogiciil  nteories  of  Elevation  itnd  Eorthi^uELkes. 

In  the  fourth  Tolame  of  our  Journal  he  applied  hiB  results  on 
these  subjects  in  a  paper  "  On  the  Elevation  and  Denudation  of  tha 
District  of  the  Lakea  of  Cmnberlond,  and  Westmoreland.  "  This  wa» 
followed  by  a  paper,  in  the  seventh  volume,  "  On  the  Geological  Struc- 
ture of  the  Weiildfn  district,  and  of  the  Bas  Boulonnais." 

The  Wolloaton  PaJladium  Uedal  was,  iu  1S50,  awarded  to  Kr. 
Eopkiiia,  in  recognition  of  the  value  of  his  reecarches  on  the  appli- 
eation  of  mathematics  and  phvBies  to  geology. 

In  1S51  he  reeul  a  paper  to  the  British  Aaeociation  "  On  the  Bia- 
tribation  of  Granitic  Blocks  from  Ben  Cruuchan,"  a  subject  nhieh 
he  enlarged  upon  licforc  this  Society  (Quart.  Jonm.  vol.  viii.  p.  28). 

In  the  years  1851  and  1852  he  was  Preaident  of  our  Society. 
TT"  first  Address  was  in  great  part  oa  the  Drift  and  the  phenomena 
of  its  distribution,  terminated  by  excellent  observationa  on  the  theory 
of  jrroip-fgsion  in  organic  nature,  as  well  as  in  the  inorganic  matter 
of  our  planet.  The  second  Address  placed  before  us,  in  a  clear  and 
fairly  stated  aspect,  M.  Elie  de  Beaumont's  theory  of  the  Elevation 
of  Mountain -chains ;  and,  by  an  elaborate  examination  into  its  oon- 
fomiity  with  observed  facte,  he  showed  the  imperfect  evidence  on 
which  it  depends,  and  the  necessity  for  great  caution  and  reserve  in 
accepting  it  in  any  df^ee  of  generality  approaching  that  vhioh  its 
aathor  would  assign  to  it. 

One  of  the  most  important  physical  treatises  ever  read  before  this 
Society  was  that  by  Mr.  Hopkins  in  1851,  "  On  the  Causes  which 
may  have  produced  Changes  in  the  Earth's  Superficial  Temperature." 
In  this  treatise  he  considered,  first,  the  influence  of  the  earth's  inter- 
nal beat,  and  of  the  beat  radiating  from  external  bodies,  on  the  earth's 
BOperfidal  temperature ;  and.  secondly,  the  influence  of  various  con- 
figuratjons  of  land  and  sea  and  of  oceanic  currents.  The  very  small 
jmrt  (jljj  of  a  degree  Fahrenheit)  of  the  earth's  present  superficial 
temperature  which  is  due  to  internal  heat  proves  how  in  future  no 
appreciable  change  of  climate  can  result  from  the  refrigeration  of  the 
globe,  and  how,  looking  back  into  the  post,  we  shall  require  an  enor- 
moas  period  to  account  for  even  a  very  minute  difference  of  mean 
temperature.  Now  mathematical  investigation  shows  that  this  efiect 
of  the  internal  heat  on  the  superficial  temperature  bears  a  constant 
ratio  to  the  rate  of  increase  which  is  observed  in  depth.  Conse- 
quently, knowing  this  ratio  at  the  present  time,  we  can  ascertain  the 
rate  at  which  the  temperature  must  have  increased  in  descending  at 
any  past  geological  epoch  at  which  the  eflect  of  the  earth's  internal 
I  heat  was  of  any  assigned  amount.  Thus  when  the  superficial  tem- 
perature was  raised  1°  F,  by  this  means,  or  twenty  times  the  present 
amount  of  this  increment,  the  descending  rate  of  increase  must  have 
been  twenty  times  as  great  as  at  present,  about  20°  F.  for  every 
80  feet :  and  if  the  superficial  temperature  were  thus  raised  about 
10*  F.,  the  temperature  at  the  depth  of  60  feet  would,  according  to 
the  same  law,  exceed  200°  F.,  and  all  but  surface  springs  would  be 
springs  of  boiling  water.     The  incompatibility  of  such  conditiona 
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with  oi^anic  life,  and  the  improbabilitj'  vhioh  sMme  to  attach  t^ 
the  idea  of  any  considerable  incremeiit  of  heat  being  derirwl  &oid 
external  sources,  inclined  the  inquirer  to  look  to  the  chimges  of  fora 
of  sea  and  land,  and  to  oceanic  currente,  as  the  probable  agents  of 
those  past  variations  in  climate  which  geology  has  made  known. 

Mi,  Hopkins  was  elected  Preeidcnt  of  the  British  Association  for 
1853,  at  thv  meeting  in  Hull,  and  gave  aa  excellent  philosophical 
address,  devoted  in  groat  part  to  the  rival  viewa  of  progression  sad 
Don -progression  as  npphcd  to  geological  history. 

About  this  time  iSi.  Hopkins  applied  himself  with  much  Eeal  to 
OKperimcnts  bearing  npon  various  physical  questions,  and  in  1&.54  be 
gave  an  account  of  what  he  had  done,  in  company  with  KIcsstj.  Fair- 
bairn  and  Joule,  to  test  the  effect  of  pressure  on  the  temperature  of 
fusion  of  dlHerent  Rubstancos. 

In  ISi')?  he  followed  this  up  by  a  paper  to  the  British  Associadon 
on  the  Conductivity  of  various  Bubstances  for  Heat,  showing  how,  if 
the  increment  of  temperature  observed  in  mines  and  wells  he  due  to 
heat  transmitted  from  a  central  nucleus,  the  rate  ought  to  be  very 
difl'erent  in  dilTeront  formations. 

At  the  meeting  of  the  Association  in  Leeds  Mr.  Hopkins  was  Pre- 
mdent  of  the  Geological  Section,  and  delivered  an  Address  dealing 
chiefly  with  cleavage  and  glaciers — subjects  to  which  he  had  devoted 
much  attention,  and  which  bad  received  a  now  impulse  &om  the 
experiments  of  Tyndall  and  Sorby. 

Although  still  attending  these  meetings  up  to  that  of  Bath  in  1864, 
Mr.  Hopkins  was  then  evidently  in  declining  health  ;  and  it  was  with 
a  very  paini'iil  feeling  that  his  friends  found  he  was  soon  afterwards 
retiring  from  the  soientiflc  circles  of  which  he  had  long  been  on 
ornament. 

Those  who  had  the  advantage  of  hia  private  acquaintance  will 
nlwu)-8  remember  the  fine  taste  in  art,  the  conversational  power,  and 
the  high  tone  of  feehng  for  which  he  was  preeminent ;  whilst  other 
members  of  the  scientific  world,  who  only  knew  him  in  his  public 
capacity,  have  always  highly  appreciated  his  conrteousnesa  of  manner, 
and  the  vigour  and  precision  of  thought  which  characterised  hit 
speeches  and  his  writings. 

The  Rev.  William  WmtWELt,  D.D.,  F.R.S.,  for  n  long  seriM  ot 
years  one  of  the  most  hrilliaat  lights  of  the  University  of  Oambridge, 
was  taken  from  us  in  March  Insl,  at  the  age  of  seventy-two,  after 
a  few  days  suffering  from  the  effects  of  a  fall  from  his  horse.  Dr. 
Whewcll  had  the  merit  of  raising  himself  from  a  bumble  position  m 
life  by  seconding  with  his  industry  and  perseverance  the  efforts  of 
friends,  who  enabled  him  !■>  attend  the  Grammar  School,  Lancaster, 
his  birthplace,  and  al'terwiirds  to  ent«rat  Trinity  College,  Cumbridge, 
in  1812.  Hia  power,  physical  and  mental,  soon  became  apparent  to 
his  University  compeere,  and  he  was  thought  certain  by  his'friends 
to  take  the  highest  places.  But  a  very  remarkable  man.  who  died 
at  an  early  age,  Ur.  Edward  Jamb,  was  in  the  meanwhile  working 
quietly  at  Caius  College,  and  completely  outstripped  his  antagonist 


iXXITEBSlBT  1I>DB£SS  OF  THE  PSESIDBST. 


XXXIU 


fou 


it  the  degree  exumintitions,  when  "WTiewell,  to  hi*  great  chagrin, 
le  out  second  Wrunglet  and  second  Smith's  priieman.  He  at  once, 
Iiowerer,  commented  a  career  of  great  usefulness  to  his  college 
and  the  uniyersily  at  large.  For  a  It-ngthenod  period  ho  wns  one  of 
the  tutor*  of  his  eollege,  associated  with  the  late  Dr.  Peacock.  Dean 
of  Ely,  and  with  Archdeacon  Thorp,  and  during  this  time  WTolo  a 
series  of  trcatiHea  and  toxt-books  on  mechanics  and  olher  su)<iect«  of 
situly  ri'qiiin.-d  for  the  university  esaminutiona.  An  asloiUHhiiig 
abilitj  for  work  and  a  retentive  memory  made  biin  con»|*icuuus 
among  Uie  numeroua  tTuJnent  men,  his  cotcmporarieB,  for  the  muQy- 
Eidedness  of  hia  koowledgo,  and  for  the  richness  und  itilerout  of  his 
conversation.  But  with  a  large  proportion  of  the  undergraduates, 
and  with  many  of  his  eijuals  in  academical  position,  his  acknow- 
ledged greatness  wns  marred  by  on  unfortunate  bruHqueiic»s  of  man- 
nor  and  a  wajit  of  respect  to  the  fcolings  of  other  men,  which  he 
appears  never  to  have  fully  mastered. 

After  joining  our  Sodcty  in  1827,  Mr.  WTiewell  was  in  1828  ap- 
pointed i'rofessor  of  Minerahigy  nt  Cumhridgo,  a  position  which  he 
held  until  the  year  18^2.  la  1 83S  he  aceoptt-d  the  rrofcasorship  of 
Casuistry,  or  Moral  Philosophy,  one  of  his  fumiirito  subjects :  and  tliia 
he  retained  until  1855.  In  1841  he  stitrceded  Dr.  Wordsworth  as 
MuistcT  of  Trinity  C'ollcge,  a  dignified  and  responsildo  post  which  he 
adorned  until  his  death.  Actively  engaged  as  ho  was  for  Ho  long  in 
the  direction  of  the  Btudios  of  the  College  and  in  the  government  of 
the  University,  lus  pen  appears  to  have  never  Iain  idle.  Besiik« 
the  numerous  works  more  eepceially  devoted  to  ncadeniical  subjects, 
he  was  the  author  of  one  of  the  Bridge-water  Treatises,  that  on 
Astronomy,  and  of  sundry  Heports,  for  the  British  Association,  on 
Tides  and  on  the  Mathematical  Theories  of  Heat,  MiignctiKm,  and 
Electricity.  Among  the  first  to  reeogiiize  the  value  of  the  revival  of 
Gothic  architecture,  be  published  a  euggeative  and  talented  sketch, 
founded  on  his  visits  to  the  Coutinont.  in  '  Architectural  Notes  on 

urches  in  France  and  OermMuy.'     In  If37  he  brought  out  the 

iiilt  of  a  long  course  of  study  in  the  '  Hintory  of  the  Inductive 
Bcienccs,'  and  in  1^41'  followed  it  up  with  the  ■  PhiloaopLy  of  iho 
Inductive  Sciences,"  a  work  which,  although  in  some  points  per- 
haps too  hastily  compictcd  and  rei|uiring  revision,  must  long  stand 
M  a  remarkablo  monument  of  pliilosophical  thought  and  varied 
learning. 

At  tho  meetings  of  the  British  Association  ho  took  an  active  part, 
ftnd  in  1841  had  the  honour  of  being  President  of  that  body.  In 
later  yeara  he  published  scvcnil  books  on  topics  nearly  connected 
with  his  ProfesBorsbip,  viz.  two  volumes  on  '  Morality,"  a  transla- 
tion of  the  '  Ethical  Dialogues  of  Pkto,'  a  volume  of  Sermons,  and 
a  new  edition  of  Sir  James  Mackintosh's  '  Introduction  to  Kthicnl 
Philosophy :'  whilst  the  versatility  of  his  genius  was  e.xemplilied  in 
his  appearing  as  the  sathor  of  '  Specimens  of  English  Hcxamntcra,' 

association  with  Sir  John  Hcrschel  and  Archdeacon  Hare. 

Mr.  ^Twwell  was  President  of  this  Society  in  1  ft.'JS,  a  period  of  great 
ncy  in  its  unnols,  as  wilacssing  some  of  the  most  rcraarkabla 
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rcsiilU  of  the  investigations  of  Mr.  Darwin  in  Bonth  America,  i 

Caiitlcy  and  Fnleunor  in  Bengiil,  and  of  Sedgwick  and  Mitrchison  b 
DevonahiroandSiJuriii,  togethtT  with  the  interesting  dfscrijitive  coia- 
niunicHtiong  of  Strieltbnd  and  HamiltoQ  on  Asia  Minor,  ol'MulcolmtoQ, 
Grant,  and  Madelland  on  India,  and  the  physieul  inquiries  of  WiUiao 
Hopkins  and  Itobert  Were  Fox.  In  his  Presideiitial  Addresses  lu 
sought  to  draw  a  clear  Uno  of  distinction  between  the  descriptive 
portion  of  our  science  and  geological  dynamics,  to  the  latter  ix 
which  his  training,  and  probably  his  tnentni  constitution,  ditcctMJ 
his  taste.  K»iH?dalIy  was  ho  inclined  to  dwell  on  the  necessity  o) 
(Experimental  diita  and  of  calculation.  "  Of  lute  years,"  he  said,  "u 
epinion  has  taken  root  amon^  us,  that  the  dynamics  of  geology  niut 
invoke  the  aid  of  mathematical  roasontng  and  calculation,  as  ibr 
dynamics  of  astronomy  did  at  tlie  turning-point  of  its  splendid 
rarcer.  Nor  can  we  he«ntat«  to  accept  tliis  opinion,  and  to  look  for- 
wards to  the  mathematie&l  cultiTation  of  physical  geology  as  one  nl 
the  destined  stages  of  our  progress  towards  tnith.  But  we  must  re-  , 
member  that,  in  order  to  pursue  this  path  with  adrantagie,  we  havf 
in  every  instance  two  steps  to  mako,  eat-h  of  which  require*  greal 
sagacity,  and  may  reijuire  much  time  and  labour.  These  two  stepa 
are,  to  jiro/iMf  tho  proper  prublem  and  to  soh'c  it." 

The  interest  wilh  which  he  regarded  our  Society  WM  manifold. 
'*  It  had  iJways  been,"  he  UTote,  *'  an  object  of  his  adniiration  anil 
respect,  not  oiJy  from  the  importance  and  range  of  its  scientific  oIj- 
jetls.  the  wide  and  exact  knowledge  which  it  accumulates,  the  phi- 
lopopbicul  spirit  which  it  calls  inl«  play,  the  bountUess  prospect  el 
advance  which  it  offers,  hut  also  for  the  manner  in  which  its  meet- 
ings and  the  intercourse  of  its  members  has  ever  been  eondacted;" 
—and,  again,  that  as  it  had  always  been  one  of  his  most  cherished 
oi-eupations  to  trace  the  principles  and  laws  by  which  the  progrcw 
of  human  knowledge  is  regulated  from  ago  to  age,  he  found  it  n  per- 
manent and  most  instmctive  lesson  to  have  had  brought  familiarly 
under  hia  notice,  in  a  living  form,  the  daily  advsnee  of  a  sctenee  so 
Jarge  and  so  varied  as  ours. 

Strongly  attnehed  as  was  "WheweU  to  the  long- established  disci- 
pline of  his  University  in  classics  and  in  pure  and  mixed  mathetna- 
ti(«,  he  wns  for  from  objecting  to  the  introduction  of  other  branches 
of  knowledge,  provided  they  were  bo  treated  as  projierly  to  eonduee 
to  mental  culture.  The  rules  of  sound  reasoning,  he  held,  ought  l" 
govern  every  exposition  of  science,  however  popular ;  and  no  wish 
to  avoid  wearying  or  perplexing  the  reader  can  sot  aside  the  obliga- 
tion of  the  accurate  use  of  terms  and  tlio  paramount  authority  of 
logical  connexion.  Actuated  by  these  views  ho  applied  himeeli  to 
the  modifieBtion  of  the  studies  as  connected  wilh  tho  Cambridge 
Examinations,  and  aided  materially  in  the  establishment  of  tho 
Itoral  and  Natural  Seienees  Tripos, 

Although  he  thus  thoroughly  appreciated  tho  seope  and  bcanngR 
of  geology,  l)r.  WheweU  does  not  apjioar  to  have  been  himself  an 
observer,  Hi-s  only  communication  to  the  Society  was  eharacteiistic 
of  tho  man.     At  a  time,  iti  1S47,  when  the  power  of  waves  of 
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lnuiKlatio&  yraa  widtily  aud  Homotimes  luoHcly  hotitlled,  he  cndt'ii- 
rourcd  to  work  out  the  solutioD  of  the  problem  of  the  diatrihution 
of  the  drift  with  Soandinft^ian  bouldors  over  the  North  German  area. 
And  although  few  may  now  be  inplined  to  attach  much  importance 
to  the  invcstigutinn  aa  really  accounting  for  the  facie,  the  paper  sup- 
plies n  good  exaniplf  of  the  iipplicalinji  of  weight  and  meiisure  to  a 
problem  before  rather  indefinite,  and  of  the  cleameeB  of  head  and 
logical  method  of  the  late  MaaU:r  uf  Trinity. 

Dr.  JoHK  Lee,  whose  frequent  appearance  at  the  meetings  of  the 
Ge«logical  anil  many  other  wicnlilic  and  litcrarj-  socitticB  will  be  ro- 
membcri'd  by  some  of  our  FellowB,  died  in  Febmary  lust,  at  his  resi- 
dence, Hartwell  House  near  Aylesbury,  at  the  adranced  age  of 
wghty- three. 

As  John  Fiott,  he  was  educat^jd  at  St.  John's  College,  Ciirabridge, 
and  became,  in  18W),  fifth  wrangler,  aft«rward«, in  ItflO,  tuiing  the 
further  degree  of  LL.D.  The  name  of  Ijcv.  was  assumed,  by  royal 
lieense  in  1S15,  for  family  reasons,  and  in  18^7  ho  succeeded  to  the 
cuDHJderable  projwrtiea  of  Sir  George  Lee.  Bart,  in  BedfordshiTe 
and  Buckinghamshire.  Dr.  hi-e  had,  as  Travelling  Bachelor  from 
tie  Uuiveriity  of  Cambridge,  eommenced,  ou  a  journey  to  the  Levimt, 
the  acquisilion  of  various  objects  of  natural  historj"  and  archa;ologj ; 
Alid  his  taat«  for  eollectiug  had  fttller  scflpe  when  lie  became  the 
owner  of  Hartwell.  In  that  fine  old  hui  somewhat  negleeted  mun- 
non  he  was  ever  liuspitably  ready  to  show  the  motley  contents  of 
luB  museum,  and,  without -doors,  to  do  the  honours  of  his  astro- 
nomical observatory  and  of  the  brick-pits  and  stone- quarries  iu  his 
neigbhourfaood. 

Geobdb  Resnie,  F.B.8.,  fivit  engineer,  was  bom  at  Christehurch 
in  Surrey  in  1791,  and  died  ou  the  Itcith  of  Mareh  (Good  Friday), 
18')'J,  He  was  the  eldest  son  of  John  Rennie  (civil  engineer),  and 
after  entering  the  same  profession  iu  1811  assisted  his  father  in 
deeigniug  most  of  the  great  engineering  works  constructed  under  his 
supervision,  sueh  as  \\'ulerloo  and  Southwark  bridges,  the  improve- 
ments of  Plymouth,  Portsmouth,  and  Chatham  dockyards,  I'ly- 
moutb,  Kingston,  and  Holyhead  breakwaters,  Lincolnsliire  drain- 
age works,  &.C.  &c. 

In  1818  he  was  appointed  inspector  of  machinery  and  clerk  of 
the  irouB  at  the  Koyat  Mint,  then  recently  erected  on  Tower  Hill, 
The  knowledge  here  acquired  enabled  him  afterwards  to  design  and 
eonctruct  the  more  perfect  machin^'r^■  for  the  Calcutta  and  Bombay 
Minlfl. 

In  1821,  John  Bennic,  his  father,  died,  and  left  George  and 
his  brother  John  to  complete  the  numerous  works  he  had  in 
band  before  his  death.  The  government  dockyard  at  tihecr- 
iiesc,  designed,  but  barely  commenced,  by  his  father,  is  due  to 
the  skill  of  George  Itcnnie  and  his  brother.  The  design  was 
a|)proved  of  in  1821,  st  an  estimated  cost  of  two  and  a  half 
millions.     This  van  by  fur  the  most  complete  and  systematic  dock- 
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yard  in  the  kingdom,  and  oonstnioted  under  great  difflcnltios  from 
the  nature  of  the  soil.  Cast-iron  dock-gutea  were  here  introduced, 
whith  led  afterwards  to  the  constructing  of  ten  large  iron  dock- 
^tes  for  Sevastopol,  described  in  the  TranaaetionB  of  the  Institnte 
of  Civil  EnpnL'era.  Shortly  before  hia  father's  death  Oeiorpo  Beniue 
designed  London  Bridge,  the  boldest  and  one  of  the  most  l>cHUliful 
itonu  bridges  in  existence.  He  equilibrated  the  arches  during'  con- 
struoCion,  and  assisted  materially  ia  completing  it ;  but  his  brother 
John  was  appointed  engineer,  in  consequence  of  George  Ilennie  hold- 
ing the  appointment  at  the  Mint. 

Another  important  work  orect«d  under  the  Kennies'  direction  wu 
the  biscuit -machinery  at  Weoril,  near  Gosport ;  this  was  the  fliat 
complete  arrangement  for  making  biscuit  by  machinery.  The  com- 
nnd  chocolate -mills  of  Deptford.  as  well  as  the  more  magnificent 
establishment  called  the  Hoya!  William  vietnalllng-yard  at  Ply- 
mouth, were  also  due  to  the  skill  of  Qeorge  Bennic  ;  the  latter  wag 
completed  about  1835. 

In  1828,  George  Rcnnie  wrote  a  paper  for  the  Royal  Society  "On 
Friction  and  Rnaigtanco  of  the  Surfaces  of  Solids ; "  and  the  seriei 
of  experiments  were  continued  and  communicated  to  the  same 
Society  in  1831,  in  a  paper  •'  On  the  Friction  and  Reaistance  of 
Fluids." 

In  1832.  having  previously  given  up  the  appointment  at  the  Mint, 
be  completed  the  elegant  stone  bridge  at  Staines,  made  after  his 
de^gn.  During  hot  weather  certain  openings  were  observed  in  the 
parapet  of  this  bridge,  which  induced  hira  to  consider  the  question  of 
the  expansion  of  stone  by  heat,  and  resulted  in  his  making  experi- 
ments on  the  expansion  of  solid  bodies  by  heat,  published  in  1S34. 

In  the  introduction  of  railways  he  played  a  most  important  port  i 
for  after  the  bill  for  the  Manchester  and  Liverpool  railway  had  been 
thrown  out,  in  consequence  of  numerous  defects,  the  line  pruposed 
hy  Stevenson  being  very  circuitous  in  order  to  avoid  the  Chat  Moss, 
George  Keunie  was  «dled  in.  Uo  made  new  surreys  in  a  more 
direct  line,  and  straight  over  tbe  widest  part  of  the  Chat  Moss, 
which  he  accorapUshed  by  making  the  sarvoy  in  frosly  weather; 
and  instead  of  considering  it  to  be  an  impossible  matter  to  lake 
railways  over  it,  he  estimated  it  to  bo  about  the  easiest  aud  cheapest 
part  of  the  line,  viz.  £30,000  per  four  miles  distance  ;  and  the  actual 
cost  for  this  was  only  X27,719.  In  1836  and  1837  George  Bonnie 
laid  out  the  railway  from  Birmingham  to  Liverpool,  to  cross  tha 
Mersey  by  a  miigniticent  viaduct  at  Runcorn. 

In  Belgium  ho  executed  the  Namur  and  Liege,  and  the  Mens  and 
Manage  railways ;  and  the  heautifnl  bridge  over  tlie  Mcusc,  of  five 
arches  of  stone,  is  one  of  the  works  of  good  architectural  taste  con- 
stmcted  by  him. 

In  1834  he  wrote  a  valuable  paper  for  the  British  Associntion  on 
the  Hi.iloTy,  Principles,  and  Practice  of  Hydros tados,  Hydrauhes, 
and  Hydrodynamics, 

In  1830  Georgo  Rcnnio  took  up  the  mode  of  propelling  ships 
with  the  Borew  propeller,  and  auoceeded  in  catablishiag  its  motila. 
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Tn  1852  he  introduced  the  mode  of  propulsion  with  two  or  double 
ws,  now  much  iidoplcd. 

The  fine  eatabliBlmient  for  makiog  musketa  at  Constantinople 
■was  ewried  ont  bj  him,  and  he  was  i:i)nfltant!y  engaged  in  the  cou- 
Btruction  of  a  great  variatj-  of  machinery,  such  as  Bteara -engines  on 

large  st-alo,  dredging- machines,  miUworka,  breweries,  &c.  &c. 

In  lf>5iJ  he  wrote  a.  long  report  on  the  wator-bcariog  propertioB 
the  Bapsbot  district,  for  the  purpose  of  supplying  Loudon  with 
water ;  in  1H57  a  paper  to  the  Civil  Eng^eera,  on  the  history  and 
method  of  making  bt'ton  or  concrete ;  in  1856,  a  report  and  project 
for  improving  the  entrance  of  the  river  Mersey,  read  at  the  Chd- 
tenham  meeting  of  the  British  Association. 

Beeidea  actual  works  carried  out,  George  Rennje  was  fond  of  making 
physical  ejtperimtints  on  the  different  subjecln  ho  had  to  consider, 
the  results  of  wliich  he  communicated  tolhe  societies  of  which  he 
waa  a  member.  His  experiments  on  the  strength  of  materials,  three 
years  before  those  of  Morin,  are  moat  accurate,  and  led  the  way  to  a 
proper  knowledge  of  the  straiu  to  which  difterent  bodies  may  be 
safi'ly  subjected.  They  referred  especially  to  the  following  sub- 
jects :^0u  resistance  of  fluids,  on  that  of  solid  bodies  in  air  and 
water  ;  on  friction  ;  on  the  expansion  and  contraction  of  iron  and 
stone  arche.T;  oti  canal  traction ;  on  the  resistance  of  trains ;  on 
the  deveJopment  of  heat  by  water  in  motion  ;  on  the  resistance 
of  screw  propellers  at  different  depths  in  the  water.  By  these 
and  by  many  other  experiments  did  (Seorge  Rennie  add  to  that 
kind  of  knowledge  which  is  as  indispensable  for  the  practical  appli- 
Ctttiona  of  eng^iecring  as  it  is  important  to  general  science. 

Endeared  as  he  waa  to  a  large  circle  of  Iriends  by  his  unassuming 
fciiidly  spirit,  no  leas  than  for  hia  practical  intelligence,  a  profound 
feeling  of  sorrow  was  caused  by  the  announcement  of  the  wrions 
accident  which,  after  many  months'  illnesSj  terminated  ia  his 
death. 


/^. 


HxHBT  Darwib  RooERg  was  bom  at  Philadelphia  in  1809,  the 
third  of  four  brothers,  who  have  nil  distinguishe<l  themselves  in 
physical  science.  At  an  early  age  he  undertook  professional  duties 
in  Ponnsylvanitt,  and  soon  afterwards  entered  upon  the  long  series 
of  elaborate  surveys  with  which  bis  name  will  remain  associated. 
It  WM  especially  in  working  at  the  great  State- exploration  of 
PenntylTania,  in  union  with  his  brother,  Prof.  William  Rogers, 
■who  was  charged  with  a  similar  task  for  Viip.nia,  that  his  indus- 
try and  breadth  of  view  wore  strongly  manifested.  The  brothers 
ere  supported  by  tRo  aid  of  a  numerous  corjis  of  assistants,  and, 
riding  in  the  course  of  a  few  years  over  an  area  no  less  extensive 
than  full  of  interesting  detail,  were  able,  in  IS4'2,  to  announce  to  a 
meeting  of  the  American  Associntiou  of  fjeologists  their  conclusions 
on  the  structure  of  the  Appalachian  chain,  and  tins  in  a  manner  so 
I  lucid  and  vigorous  as  not  only  to  charm  the  hearers  present,  but  to 
I       rivet  the  attention  of  geologista  in  all  parts  of  the  world.     Those 
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ing  of  the  BritiBh  ABsociiition,  oi-  in  our  own  roomB,  or  in  general 
cnnTersiticin,  will  lung  retoUeet  the  fdciilty  of  c3t[in!9sioii  and  Ihi- 
Ot'iuisionnl  burstH  of  elocjueacii  wtiioh  would  anuuutt?  his  treutmtnt 
of  favourite  topics. 

The  great  work  of  hia  life  was  the  final  Bcpnrt  on  the  Geolc^ 
of  PcnnBylvania,  a  magnifieciit  quarto  tilled  with  cartfiilly  mI- 
lected  details  and  illuatrationa  of  that  prent  region,  wh.ii'h  em- 
braces a  great  part  of  the  moat  important  mineral  wealth  «f  th* 
United  States.  For  the  purpose  of  more  readily  pomplctiiig  hfc 
maps  and  plates  Mr.  Rogers  Itetook  hjmsell'  lo  Edinburgh,  and 
there  estuLllshed  au  intimate  aequaintance  with  many  member*  of 
the  Scottish  literary  community.  In  1657  he  was  invited  to  aecei* 
the  Professorship  of  Natural  History  and  Geology  at  Glaagow. 
wliich  honourulile  post  ho  relaitied  until  his  death  in  May  laat. 

For  several  years  befoa?  his  fatal  attack,  Prof.  Itogera  had  becu 
in  delicate  health,  but  hud   iieverlhcless  mode  several  journey*  la, 
Ameriea,  and  hud  conlinuod  at  intervals  his  seienliiic  and  liteniTJ 
pursuits.     Whilst  enijiluved  in  his  great  siir%'ey  he  had  contribul«l 
to  the  Proceedings  of  this  Society  a  paper  entitled  "  Some  facta  it 
the  Geology  of  the  Central  and  West  Portions  of  North  America." 
A  long  senes  of  Memoirs  and  Reports,  published  in  the  Aiuerii'Wi 
Bciciitific  journals,  have  placed  his  name  among  the  highest  of  th« 
numerous    excelleul,    geologists   who    reflect   credit  ou   the    UniloJ 
States.      In    lS5lJ   he  delivered  a  lecture  at  the  Royal  Institutioii. 
conliiiuing  an  admirable  summary  of  the  geology  and  physicnJ  geo- 
graphy of  North  America.     lu  tliis  aiidreas  he  dwelt  specially  on 
those  great  features  which  he  hn<l  elahoratod  in  his  survey,  the 
diaturbance  of  the  Palnjozoic  rocks  of  the  Appalachian   chain — "  a 
stupendous   unduiution,   or   wave-like    piUaation,    the   striktu  being 
elevated  into  permanent  anticlinal  and  ayni-Eual  flexures,  remark- 
able for  their  wave-like  paraUolism,  and  for  their  ate-ady  declining 
gradation  of  eurvature,  when  they  are  compared  in  any  east  and 
west  aeetiou  across  the  corrugated  zone."     To  the  westward  of  the 
Appalachian  chain,  where  thia  structure  is  conspicuous,  he  pointed 
out  thiit  "  the  crust-waves  flatten  out,  recede  from  e-aoh  other,  and 
vanish  into   general    horizon  tality.''      Coupled   with   these   le-ading 
featurea.  he  remarked  that  the  total  thickness  of  the  Coal-menanres 
■tcadily  diminishes  from  somo  yftOO  feot  thick  in  Pennsylvania  lo 
151111  feet  in  the  Illinois  bnain,  and  to  not  more  than  HXiO  feet  in 
the  basins  of  Ohio  and  Misanuri ;  and,  similarly,  the  number  of 
workable  seaios  of  coal  dwindles  from  25  on  the  Schuylkill  to  pro- 
bably  7  in  Indiana  and  Illinoia,  and  hut  3  or  4  in  Iowa  and 
Uiaaouri.     And  when  we  add  to  this  the  clearly  established  facta 
of  the  increasing  amount  of  «oa-depoaits   aimultaneously  with  the 
decreaAe  of  land-derived   materials   eastward,  and   the  diminishing 
ell'ects  of  metamorphism  in  the  same  direction,  from  the  fully  bitii- 
miuoua  coals  of  the  Western  States  to  the  hard  anthraeitea  of  the 
most  diaturbedregion.it  must  be  conceded  that  Professor  Rogers con- 
tribut^'d  a  noble  quota  to  the  unravelling  of  some  of  the  grandest 
phenomena  wliich  geologists  have  been  called  upon  to  investigate. 
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Pbkcital  Norton  Joemson,  F.ll.S.,  aaaayer,  metiJlllrgist,  ftnd 
refiner,  of  Hutljm  Giirdeii,  died  June  1st,  IS'iU.  uRfi  Til  Ho 
waa  tlie  eldest  son  of  John  Johnson,  lit  oue  tiino  the  only  com- 
in(:ircial  assayer  in  London ;  and  after  working  with  hk  fiithcr  fur 
ime   years,   he    catablislicd    himself  iu    Uatton    Garden  half   a 

itury  ago. 

He  rapidly  rose  to  the  highest  eminence  as  an  BRsnyor  and  inetiil- 
lur^st,  and  his  opinion  was  bo  much  souf^ht  niter  that  he  could 
hardly  got  through  the  work  which  crowded  u[ion  him. 

The  cjtreme  accuraey  of  his  assays  (vix.  in  reporting  the  actual 
contents  of  gold  and  silver,  whieh  before  had  only  been  donu 
approximately)  anon  caused  them  to  be  cjilled  in  question,  and  to  ho 
refused  by  the  buyera  of  bullion,  the  advantage  in  buying  upon 
them  being  less  than  upon  the  onliuary  uesaya.  Ujion  this  being 
reproaonted  to  him  by  the  merchants,  he  at  once  stated  that  he  was 
.willing,  if  required,  to  purchase  all  bars  upon  his  own  assays.     And 

s  was  llio  origin  of  hjs  taking  up  the  refining- business,  thus,  as  it 
ere,  eompnlsorily  thrown  upon  him.  In  this  he  was  bo  success- 
1  thai  it  has  ever  since  continued  to  be  a  very  important  branch 
tif  the  Hatton  Garden  bnsiucsa,  and  the  largest  of  its  kind  in  tho 
world.  Uis  ability  in  this  (as  in  all  other  branches  that  he  entered 
Dpon)  was  Boon  recognized  publitly ;  ond  when  the  gold  bars  from 
tie  Brazilian  '■  (iongo  Soco"  mines,  which  caino  over  in  very  large 
quantities,  were  refused  at  the  Mint  on  account  of  hfinl-riiesK,  he 
was  consulted  on  the  matter,  atul  undertook  to  refine  and  toughen 
them,  in  which  ho  perfectly  succeeded,  and  the  whole  of  the  Jint- 
zilian  geld  was  from  that  time  worked  at  Hatton  Garden. 

It  was  in  this  gold  that  he  iliscovered  the  existence  of  Palladium  ; 
,nd  having  succeeded  in  its  Be]»iiration,  he  introduced  it  commer- 
cially, at  once  delt'nuining  and  making  known  the  best  uses  to 
which  it  could  he  apphed.  At  one  time  he  was  able  to  supply  this 
metal  at  14*.  per  oz. ;  it  is  now  so  scarce  that  it  sometimes  realizes 
ten  guineas  per  ounce. 

WTien  the  Geological  Society  determined,  in  1946,  to  employ  this 
jnterestiug  and  rare  metal  for  the  Wollaston  medal,  they  applied  to 

'.  Johnson  to  supply  it,  and  he  giineroualy  responded  by  making 
[t  a  iilcasure,  for  many  years,  to  present  it  gratuitously  to  the 

L-iety. 

After  ho  had  been  in  busineas  some  years,  he  visited  Germany, 
and  was  much  interested  in  the  mining -operations  of  certain  dis- 
tricts there,  to  which  he  gave  special  attention.  It  was  at  this 
time  that  he  met  with  the  compound  alloy  called  "  German  silver," 
Ihem  in  a  very  crude  and  imiierfect  state  of  mauufaj'ture.  He 
brought  over  with  him  some  of  the  substance,  analysfed  it,  and  upon 
the  basis  of  liis  analysis  commenced  ila  manufacture,  with  much 
profit  to  himself.  He  was  the  first  person  in  England  who  actually 
ade  it ;  and  he  carried  on  its  manufacture  and  introduced  it  to  gene- 
urn,  laying  the  foundation  of  the  enormous  business  which  hag 
nco  arisen  in  this  bruni'h  of  metallurgy. 

At  that  time  the  rough  Pottery  Nickel  was  merely  ground  and 
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ignited  with  nitre,  the  resulting  oxide  woslied  and  reduced,  at  the 
atiine  time  thut  the  fiuiun  ol'  the  ulloying  mi-tals  yraa  efTei-tcd. 

After  a  few  j'e^re,  owing  to  hia  many  euga^ment«  and  the 
pressure  of  what  he  foiisidered  his  mure  legitimate  work,  he  ceasrd 
to  iipplj"  himaelf  so  diligently  lo  tlie  (ierman-silTer  biwinp^i.  and  it 
was  then  most  cnersctifaUy  laten  up  by  the  Birmingham  firm, 
Eunnn  and  Askin,  who  have  ever  since  retained  it  ahuort  exi'Ju- 
Mvely  in  their  hiinds. 

It  was  about  this  lime  thut  ho  was  much  engaged  in  mtntng- 
pnisuitfl,  nnd  was  consulted  upon,  and  visited  professionallr,  nenrly 
all  the  miniDg-diBtricts  in  England  and  Walc«i,  as  well  as  many 
important  ones  abroad.  He  was  the  first  to  introduce  in  Corn- 
wall the  German  shaking  and  washing  table,  with  modifications 
of  his  own.  Residing  during  b  part  of  the  yew  at  Wunl 
Cottage,  beautifully  situated  on  the  banks  of  the  Tiimar,  he  was 
able  to  make  frecjuent  yisit«<  to  the  intcrestiug  although  short' 
lired  mines  of  the  district  of  Callington,  and  to  those  of  Caletock 
and  Beer  Alston.  He  will  always  be  remembered  throughout  the 
mining-districts  for  his  great  kindness  and  consideration  towards 
the  miners,  whoso  social  ennditinn  it  was  his  constant  aim  to  im- 
prove. At  great  expense  to  btniself  he  erected  Bchools  &e.  in  the 
neighbourhood  of  tln<  miuLiB,  and  took  an  active  part  in  their  super- 
vision. He  also  uned  hiii  utmost  endeavours  to  alleviate  the  toil  of 
the  miuers  in  ascending  and  descending  mines :  with  this  view,  as 
well  ns  for  the  improvement  of  the  ventilation,  he,  at  the  Tnmar 
mines,  made  the  esperiment  of  a  sloping  gnllciy,  which  ran  for  a 
considerable  distance  under  tlie  river,  by  which  means  the  minen 
could  walk  up  and  down  withotit  the  use  of  ladders. 

Amongst  his  many  minor  chemical  discoveries  may  be  mentioned 
several  pottery  colours,  amongst  them  the  rose-pink,  at  a  time 
when  that  colour  was  much  wanted  in  the  potteries,  the  nianufnc- 
turc  of  which  he  carried  on  for  many  years,  at  the  same  time  M 
"  oxide  of  uranium,"  a  valuable  colour  much  used  in  glass-making, 
of  which  he  always  maintained  the  monopoly. 

llr.  iTohnson  alloyed,  melfed,  and  assayed  the  trial-plate  of  the 
Pyx,  which  is  the  criterion  of  the  quality  of  the  coin  of  this  country, 
and  which  is  still  kept  in  the  Lord  Chancellor's  office. 

His  greatest  success,  however,  and  that  which  has  proved  the 
moat  valuable  to  the  progress  of  chemistry  and  manufacture  gene- 
rally, was  the  treatment  of  plutinum.  To  him  undoubtedly  belongs 
the  credit  of  having  been  the  first  after  Dr.  Wollaston  who  success- 
fullj-  refined  and  manufactured  that  metal  npon  a  commercial  scale, 
and  introduced  it  for  many  of  the  valuable  purposes  to  which  it  is 
specially  adapted.  The  first  large  and  perfect  sheet  of  pure  platinum 
ever  proiluced  was  made  by  Mr.  Johnson  at  79  Hatton  Garden  :  and 
HCeing  tlie  immense  importance  of  this  metal,  he  ever  afterwards 
mode  it  his  speciality. 

As  narrated  by  I'orcival  Johnson,  it  is  an  interesting  and  perhaps 
not  well-knowii  fact  that  the  discovery  of  the  mode  of  relining 
and  consolidating  platinum  was  disputed  with  Dr.  WollaatoD  b; 
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Hr.  Thomaa  Cock,  a  broth er-in-law  of  Mr.  Johnson'B.  a  gentleman 
of  conaademblo  jirivatc  incana,  and  an  ubk  although  compHratively 
imknowQ  amateur  chemiBt  and  metallurgist*.  It  was  in  Williiwn 
Allen's  laboratories,  Plough  Court,  that  he  first  BUftucdi'd  in  work- 
inp  the  niL'tal ;  and  it  was  at  Mr,  Allen's  spcciiO  request  that  ho 
showed  bis  expexinienlB  and  tlieir  rfwulta  to  his  frit'nil  Dr.  Wol- 
laston,  then  viMling  him.  Dr.  WoUaston  uclopted  an  olmoat  identical 
procees  for  the  manufacture  of  pliitinum ;  and  to  Uim  has  generally 
been  accoided  the  credit  of  baring  diu^overed  it. 

Mr.  Tbomns  Co"?k  being  mnt-b  intoreBtt»il  in  the  Work  at  Hnttoa 
Garden,  apcat  murh  of  his  time  in  the  laboratories  there.  Mr. 
J^ohnson  took  up  (he  platinum -manufacture,  using  Ht.  Cock's  pro- 
cess op  to  the  time  of  his  retiring  from  huainess,  and  always 
lemnined  the  onl<r  p latin um-reK tier  in  Engiund. 

Hia  eminence  us  an  aualj'st  should  also  be  noticed.  So  great 
vroM  it,  that  the  only  other  commercial  aasaycra  in  London,  though 
his  rivals,  used  frequently  to  send  him  compownds  or  minerals  of  a 
difficult  and  complicated  nature  to  report  upon  for  them. 

Probably  no  man  h^ia  attained  in  his  day  greater  perfoction  in 
whsterer  he  undertook,  or  was  more  looked  tip  to  for  hia  opiniun  ; 
■nd  few  have  worked  «ith  greater  perseverance,  or  done  more  for 
the  adviincemeiit  of  their  profeitsion. 

For  several  years  prior  to  hia  death  Mr.  Johnson  resided  in  a 
pretty  cottage,  which,  with  an  estate,  picturesquely  overlooking  the 
Ka,  he  had  purchased  at  Stoko  Fleming,  near  Dartmouth.  Al- 
though near  the  Kene  of  hie  former  mining -adventures,  and  still 
working  in  his  well-appointed  laboratory,  he  was  repelled  from 
fttrtlier  porticipation  in  the  minea  by  the  conduct  of  some  of  his 
aaaodates.  His  wilhdrawiil  was  felt  as  a  serious  loss  both  by  the 
workiug  cloas  whom  he  had  befriended,  and  by  the  owners  and 
managera  of  mineral  properly,  to  whom  he  had  rendered  himself 
remarkable,  amid  so  much  of  dishonest  and  careless  speculation,  by 
hiB  intelligent  and  honourable  conduct  of  aAsirs ;  nur  is  it  too  much 
to  say  that  enterprise  in  our  western  mines  would  take  a  much 
higher  position  if  more  of  its  leaders  emulated  the  manly  tone  and 
liberal  uprightness  of  Percival  Johnson, 


By  the  death  of  Ch.\kles  Macl&ben,  which  took  place  in  Septem- 
ber last,  wo  have  lost  one  of  the  veterans  of  geology,  and  a  man 
■who  did  much,  in  a  persevering  but  unobtrusive  way,  to  render  the 
principles  and  alma  of  the  science  known  to  a  large  section  of  his 
countrymen. 

He  was  bom  in  the  \illage  of  Omtiston,  in  the  county  of  Had- 
dington, on  the  7th  October,  1782,  and  at  an  early  age,  after  some 
few  yeara  of  parish  schooling,  was  intended  to  be  apprenticed  to  his 
uncle,  a  smith  in  a  large  way  of  business.  But  as  his  constitution 
proved  to  be  delicate,  he  followed  for  a  time  the  occupation  of  a 
clerk  and  book-keeper  with  some  Edinburgh  firms,  and  employed 
bis  spare  hours  in  diligently  acquiring  a  knowledge  of  Greek  and 
•  Soe  Aalin's  '  Dictionary  of  Chemistry,'  1807. 
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French,  and  aftcrwurda  of  s];^bra.  chi'niistiy,  and  minoralc^.  The 
grwit  Inming-point  of  hie  life  wok  bin  becoming  editor  of  the  "RcoIb- 
miin'  newspaper,  which  was  launched  in  January  1817:  and  thji 
respoTisiblo  and  luborious  post  ho  bold  for  nwa-ly  thirty  yenr». 
It  wmild  he  hero  out  of  pince  to  refer  to  the  iiiflucace  which  WM 
exerted  by  the  bold  and  liberal  tone  of  that  paper;  but  it  is  im- 
portant to  notice  the  leaven  of  scientific  thought  and  inquiry  which 
he  so  admirably  infu»ted  into  its  pages.  As  eArly  as  1^24  he 
published  a  series  of  urtjcles  in  which  he  upheld,  contrary  to  the 
prevailing  prejudice  of  the  time,  the  fcusibility  of  efferling  rapid 
locomotion  on  railways.  And,  from  a  fair  consideration  of  the 
mechnnical  conditionn  of  tlic  problem,  he  was  bold  enough  to  write, 
"  We  hiive  sjxiken  of  vehicles  travelling  at  twenty  mflea  an  hour, 
but  we  see  no  reason  for  thinking  that,  in  the  progress  of  improve- 
ment, a  much  higher  ve!o<'ity  might  not  l>e  found  pmcticahle;  and  in 
twenty  years  hence  a  shopkeeper  or  meehnnie,  on  the  most  ordinuy 
occasion,  may  probably  travel  with  a  spood  that  would  leave  the 
fleetest  courser  behind," 

Hia  numerous  icienlifie  articles  in  the  columns  of  the  'Seotaman" 
contained  the  result  not  only  of  a  vast  amount  of  reading  anil 
n-flection,  but  of  numerous  oscursions  made  in  the  vicinity  of 
Ediiibiiriih  ;  and  in  bis  'Geology  of  Fife  and  the  Lothiana  '  he 
points  out  how  the  nature  of  his  occupations  oliliged  him  to  oxt«nd 
over  a  period  of  sevtrnl  years  researehuB  which  he  might  otherwise 
have  completed  in  a  few  months. 

From  about  IS^Hf  he  devoted  especial  attontion  to  the  Pentlond 
Hills;  and  extending  hia  observations  by  degrees  over  the  entire 
tract,  from  the  Ochils  on  tliu  north  to  the  Lanunermoors  on  the 
south,  he  [labli^ihed  in  1839  a  volume  which  established  his  repa- 
tation  aa  a  minute  observer  as  well  as  au  ingenious  speculator. 
Subsequently,  when  glacial  theories  attracted  the  interest  of  geolo- 
gists,  and  more  recently  when  the  questions  on  the  antiquity  of 
man  came  under  discusrion,  he  cflrae  boldly  into  the  field,  eager  lo 
nol«  the  real  advance  of  the  science,  and  to  diffuse  an  appreeiutioii 
of  it  among  his  largo  circle  of  readers. 

It  is  perhaps  somewhat  singular  that  alongside  of  Iheac  studies 
Mr.  Macluren  retained  a  great  interest  in  ancic^nl  classical  litera- 
ture. In  1822  he  hud  venturcil  on  a  '  Dissertation  on  the  Topo- 
grajihy  of  the  Plain  of  Troy ;  '  and  as  soon  as  he  was  released  from 
hia  pressing  duties,  he,  in  1847,  visited  the  localities  for  which  he 
had  so  well  prepared  himself,  and  at  length,  in  lS(V.i,  after  much 
further  research,  publLstied  a  work  entitled  '  The  Plain  of  Troy 
described,  and  the  Identity  of  the  Ihum  of  Homer  with  the  new 
Ihnm  of  Strabo  proved.*  Of  this  treatise  Prof.  Hlackie  wrold  that 
it  is  "  thf.  book  on  the  Plnin  of  Troy. — the  book  which  every 
scholar  now  must  read,  and  which  ia  not  likely  to  he  superseded  by 
any  other  book." 

After  enjoying,  at  hia  saburhan  residence  of  Moreland  Cottage, 
years  of  hale  and  active  old  age,  Mr.  Maelaren  was  seized  iu  Augnat 
last  by  parBly«is,  which  in  fourteen  days  terminated  fatally. 
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r  All  ttia  fricnda  (ami  tliey  were  njiiny)  muft  loiif;  retain  m  their 
memiry  u.  virid  ruciilleetion  of  t)ie  biiglit,  inteUigont  eye,  tlio 
on\irl*oua  mntiner,  the  (|iiiet  humour,  and  the  generoua  feeling 
which  chriracterizcd  his  eonYereution,  nnd  the  charm  which  modesty 

I  added  to  his  aekniwledged  great  morita. 

L'  Mr.  Oboeob  W.  FnATiTKasToiiHAroH. — The  Boetcty  has  lost  one 
^f  its  veteran  Feilows  in  the  person  of  Mr,  G.  W.  Featherstonhmigh, 
who,  hai-ing  been  horn  in  17S0,  was  in  his  eighty-sixth  yeiir  when 
he  died,  on  the  27th  of  Septembor  last,  at  Havre,  where  he  had 
been  the  BritiBh  t'onnul  nmvf,  the  year  1844.  Hia  friend  Sir 
Roderick  Murchison  hnii,  at  my  request,  contrihuted  the  following 
sketeh  ufbia  Jong  and  theqin'red  life. 

"  Mr.  Fcntherslonhniiph  was  bom  in  London,  and,  hnvirg  received 
■  go'id  cl.ipsii.'al  education,  went  to  France  during  the  short  peace  of 
Amiens  in  1S<J;S.  Thence  he  travelled  to  Itjily  and  other  countries. 
In  1807  he  first  visited  the  United  States,  and  in  180S  he  married  a 
MisB  Diicane,  who  brought  him  a  good  estate  in  that  country,  and  hy 
whom  ho  had  three  children.  In  ISiHi  ho  visited  Edrope,  and  it 
was  then  that,  in  common  with  Dr.  Bucklnnd  and  many  geologists,  I 
marie  his  iicijiiaintance.  Attending',  with  myself,  the  lectures  of  tha 
Oxford  Professor,  then  in  the  zenith  of  his  brilliant  career,  Mr. 
Featherstonhdugh,  who,  when  he  came  among  us  was  already  a 
good  mineralogist  and  a  great  traveller,  seized  so  rapidly  u])on  all 
the  then  recent  advances  in  our  science  through  paltcontological 
diseoreries,  that  ho  hrought  out,  when  ho  returned  to  the  United 
States  in  182fl,  nn  excellent  review  of  "  Cieolojjy  and  its  Progress," 
This  article,  which  developed  in  a  masterly  and  clear  manner  the 
rise  and  progress  of  our  science,  couveyod  to  the  American  public 
an  nccHmto  view  of  the  true  order  of  succession  of  those  formatioiia 
which  were  mai'Ved  out  hy  "William  Smith,  Conyheare,  and  othera 
and  ably  tuhulaied  hy  De  la  Heche.  Kor  does  he  omit  to  do  full 
justice  to  M'Ciilloch  and  Ihose  who  bo  well  illustrated  the  power 
exercised  hy  the  eruption  of  roclis  of  ifrncoiis  origin  and  the  stmcturo 
of  snch  rocks.  The  renew  was  also  remarkable  for  the  energy  with 
which  the  writer  erilicised  and  reprobated  the  spuriouH  eftiirts,  of 
Mr.  (Iranville  Penn,  Dr.  Ure,  and  other  writers  of  the  day,  to  force 
all  geology  into  a  blind  accordance  with  the  Mosaic  account  of  the 
Creation.  Nor  is  it  to  be  forgotten  that  he  was  about  the  first  person 
who  ftdvocatwi  the  introduction  of  railways  in  America. 

["In  the  years  IS34-:io  Mr.  Feathcrstonhangh  made  journeys 
through  some  of  the  remotest  settlements  nnd  outi>osta  of  the  United 
States,  whether  to  the  frontier  of  Mexico  through  the  wild  territory 
of  Arkan.wis,  or  to  the  north-eastern  countries  watered  by  the  river 
Bnint  Peter.  In  these  excursions  he  acted  as  a  fJeolngist  of  the 
United  Sljites,  and  presented  two  tteporla,  with  sections,  in  the 
years  IS35  and  ls;!6.  The  first  of  these  was  an  examination  of 
the  elevated  country  between  the  Missouri  and  the  Red  River ;  the 
apcond  a  geological  rcconnoissanec  by  Green  Bay  and  Wisconsin  to 
the    Coteau  do  Pralnc.     Being   at  that   time  in   constant   corre- 
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spondence  with  myself,  he  became  fully  aware  of  the  Silurian 
olaseificiatioii  which  I  annuunccd  in  IS^io,  and  waa  one  of  the  fini 

to  eufgeat  ite  appheutiun  to  llie  formations  of  North  America. 
During  hia  long  rL-didt-nco  in  the  United  Suites,  Mr.  FoathtT- 
etoiihaiigh,  haring  luHt  his  first  wife,  was  marriod  in  IS'-il  to  MIm 
Cater  (a  near  relative  of  the  eminent  GeneraJ  llobert  Lee),  bis 
present  widow,  by  whom  he  leaves  three  children : — Harry,  who 
served  in  the  Artillerj"  in  India ;  Albany,  now  a  Lieutenant  in  the 
Koj-al  En^neere;  aud  Georgiana.  au  only  daughter. 

'■  In  lrt;)U  he  returned  from  America,  with  strong  recommendatioTU 
from  Mr.  Fox,  the  Uritish  Minister  at  Washington,  and  the  Eari 
Durham,  the  Governor  of  Canada,  and  was  appointed  a  Commis«oncr 
to  determine  the  boundary  between  the  United  States  and  British 
North  America.  Having  esccuted  thb  arduous  duty  during  the  fol- 
lowing three  years,  associated  with  Alexander  Baring,  afterwards 
Lord  Ashburton,  and  Colonel  Mudge,  R.E.,  ho  was  rewarded  in 
1844  by  the  Earl  of  Abcrdecai  by  being  appointed  Her  Majesty's 
Consul  at  Havre.  It  was  in  that  year  that  he  published  en  account 
of  one  of  his  former  travels,  in  two  volumes,  under  the  tille  of 
'Excnrsion  to  the  Slave  States,'  These  volumes,  which,  &om  the 
lively  descripti'ins  of  the  scenery  and  the  inhabitants,  whether 
American  'ir  Indian,  had  a  considerable  sale,  are  even  now  well 
worthy  of  perusal  hy  geologist*  and  mineralogists,  from  the  accounts 
of  natural  phenomena  which  are  intersfwnsed.  Seeing  the  BuereM 
of  these  voiumea,  Mr,  FeatherHtonhaugh  subsequently,  1. 1.  in  1846, 
pubbsbcid  two  others,  describing  bis  north-eastern  travels,  entitled 
'  A  Canoe  Voyage  up  the  Minnay  Sotor,  with  an  Account  of  the 
Lead-  and  Copper -depoaita  in  \S'isconsin,  and  of  tho  Gold  Region 
in  the  Cherokee  Country.'  As  both  these  works,  made  up  from 
sketches  of  notes  taken  on  tho  spot,  delineate  in  a.  lively  style 
the  popular  manners  of  tlic  Anglo -Ajnerican.s  and  settlers  of  that 
day,  Mr.  Featherstonbaugb  waa  well  aware  that  they  would  be  ill 
received  by  the  maflses  in  the  United  States ;  for  he  spoke  with 
freedom  of  the  bad  effecta  of  universal  suffinge  and  the  govemment 
of  an  uncontrolled  democrucy.  Though  severely  handled  by  tho 
adulators  of  their  great  Republic,  the«e  works  were  appluudi-d  by 
many  of  its  enhghtenid  inhahilants,  including  his  intimate  friend 
Mr.  Henry  Clay,  as  beneficial  criticwmB  on  a  country  of  which, 
though  ho  honestly  indicated  iia  defects,  the  author  bad  a  lively 
admiration. 

"  In  the  capacity  of  Conaul  at  Havre,  Mr.  Featherstonhnugh  earned 
the  approbation  of  various  Foreign  Ministers  under  whom  he  served; 
and  it  is  not  to  be  forgotten  (the  Ex-Rojal  Family  of  France  now 
in  England  will,  I  know,  never  forget  it)  that  it  was  entirely  due 
to  the  timely  aagmily,  leal,  and  devotion  of  our  deceased  Associate 
thai  King  Louis  Phihiipo  and  his  Queen  were  brought  out  of  a  very 
critical  position  and  landed  on  our  shores. 

"  In  conclusion,  let  me  say  that  those  who  remember  Mr.  Feather- 
atonhaugh  will  dwell  upon  those  genial  social  qualities  and  t«lling 
anecdotes  which  rendered  him  bo  agreeable  and  instructiTe  a  com- 
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"panion.  He  was  a  Fellow  of  the  Roj-mI  Society ;  and,  as  a  proof  of 
his  love  of  our  Bcicnco,  he  has  left  behind  him  a  veiy  instnictive 
collection  of  rocks  and  minerals,  in  addition  to  thoF«  numerous 
Ibesila  of  various  parts  of  the  world  with  which  ho  onriehed  the 
nseums  of  England  and  America." 

Mr.  A1.BX.1.VPEB  Brtsos,  of  Edinbui^h,  was  a.  remarkable  example 
of  what  may  be  done  in  scientific  pursiuta  carried  on  simultaneously 
rith  due  attention  to  a  daily  business.  He  was  Ixim  in  October 
I81fi,  and,  after  education  at  the  High  School,  was  apprenticed 
early  to  clock-  and  watch-making — a  trade  in  which  he  continued 
to  occupy  himself  until  liis  dealh.  Although  much  devoted  to  tho 
other   branches  of  science,  he   appears  tu  have    selected   natural 

tnhiloaophy,  mineralogy,  and  geology  as  his  favourite  pursuits,  and 
pu  these  subjects  ho  has  contributed  n  great  inimlier  of  paiHirs  to  the 
proceedings  of  various  societies  in  the  Scottish  capital.  In  1858  he 
yrae  elected  a  Fellow  of  the  Koyal  Society  of  Edinburgh,  and  he 
yras  an  active  Member,  and  at  one  time  President,  of  the  Boyal 
Physical  Society. 

A  visit  which  he  made  to  leeknd  in  1862  bore  good  fruit  in  the 
thermometricol  obaervalions  carefully  conducted  by  him  at  the  Great 
Uoywr.     In  1864  ho  became  a  fellow  of  this  Society. 

For  many  m(mths  before  his  death  he  appears  to  have  been  in 
delicate  health  ;   and  its  origin  was  ascribed  to  a  severe  cold  caught 
whilst  experimenting  on  the  use  of  the  electric  light  for  fishing.    In    , 
the  beginning  of  the  winter  ho  was  sci/cd  by  a  broncliilic  aifeotion, 
which  terminated  fatally  on  the  Tth  of  December  last. 
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Cat  otF  in  the  prime  of  life  by  a  terrible  explosion  of  lire-damp, 

Mr.  Pabkik  jKrFuucK  leaves  a  memory  which  claims  our  admiration 
for  the  brave  and  generous  spirit  with  which  ho  volunteered  to  face 
a  menacing  danger.  He  was  bom  in  18^9,  the  eldest  son  of 
Mr.  John  Jeffeock,  of  Cowley  Manor,  near  Sheffield,  and  was 
ucated  first  at  Sunderland  and  afterwards  at  the  College  for  Civil 
ingiueera  at  Putney,  then  flourishing  under  the  superintendence  of 
Mr.  Cowie,  In  1850  he  was  articled  to  Mr.  (ieorge  Hunter,  a 
colliery  viewer,  and,  after  the  death  of  that  gentleman,  to  our 
esperienced  associate  Mr.  J.  T.  Woodhnuee,  with  whom  he  became 
a  p.irtner  in  1S57.  The  disastrous  results  of  explosions  which  have 
taken  place  in  collieries  working  the  Unmsley  bed  of  coal  in  South 
Yurkslure  worn  the  occasion  of  Mr.  Woodhouse  being  called  in  to 
advise  upon,  and  in  some  chbcb  to  eicreise  a  snpcrintendi'nce  over,  the 
methods  of  working.  Hence  Mr.  Jeflcock  was  bronght  into  close 
and  frequent  contact  with  several  of  the  pits  in  that  district,  which 
ore  but  too  well  known  for  sorioualoseof  life.  On  Wednesday  the  I2th 
of  December  last  he  received  a  telegram  stating  that  an  explosion 
had  occurred  at  the  Ardsley  Oaks  CoUiery.  He  immediately  set  off 
for  the  place,  and  about  1  ]  p.m.  went  down  the  pit,  and  worked  ail 
night,  with  bands  of  volunteers,  to  extricate  the  living  and  remove 
the  dead  victims  of  this  most  destructive  of  all  such  catastiophea. 
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With  unusual  endurance  and  a  determined  resolulioa  to  meet  the 
well-known  danners  of  BUch  a  (wMtion,  Sir.  Jeflcotk  laboured  at  Ibe 
work  of  humiinitir  until  about  uino  the  next  morning,  ^rhen  a  •ecoul 
oxploaion  occurred,  followed  at  ten  by  a  third,  of  etill  more  feariU 
violence.  Une  man  only  escaped  as  by  a  niiruclo ;  Mr.  Jeficock  aiul 
hifl  brave  comrades  all  perished. 
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The  death  of  Javes  Smith,  F.R.S.,  of  Jordan  Hill,  on  the  17th  of 
last  month,  has  robbed  our  Society  of  one  of  its  oldL-st  velemni. 
Bom  al  Uliisgow,  the  loth  Aiipiwt  17s2.  and  educated  at  th* 
Granimor  School  mid  University  of  that  city,  he  cvinoed  at  an  eirlj 
age  a  I'lve  of  literature,  of  science,  and  of  nautical  adventure.  Hi> 
was  fortunately  possc&acd  of  the  niranit  and  time  requisite  fur 
indulging  his  lafite«,  and,  making  hie  di'at  cruiso  in  a  yacht  of  hi* 
own  in  lUi'K,  e])|)e.iira  before  many  years  were  over  to  have  paid 
attention  to  various  poiutu  of  ui'chajology  und  natur.iJ  history 
suggested  to  him  in  sailing  alviut  the  west  coast  of  Scotland.  Hd 
became  a  Fellow  of  the  Ueolo^col  Society  in  lH3lj,  and  in  that  year 
road  a  paper  on  "  Indicjitions  of  Cliunges  of  [*vel  in  the  West  of 
ticotLand,"  the  eubstiince  of  nhicb  was  amplified  in  a  commuiucation 
in  ISliM  to  the  Werneriun  Society,  Following  up  Lycll'l 
lunt  of  the  shells  at  Uddcvallo  in  Sweden,  and  nidi'd  by  a  hint 

ic»>iveil  from  Dr.  J.  E.  Gniy  in  1837,  Mr.  Sraitii  was  led  lo  gtuiljr 
the  peculiarity  of  an  Arctic  fncUn  appearing  to  clmracteriae  tliff 
fauna  of  the  elevated  marine  beda  of  the  Clyde :  iiud  in  IHSW  he 
brought  before  the  Society  a  paper  '■  On  the  Climule  of  the  neww 
Pliocene  Tertiary  Period,"  and  another  "  On  the  Itclative  Agis  iif 
the  Tcrtiar>-  and  Post-Tertiarj'  deposits  of  the  Basin  of  the  t'ljde." 
In  this  latter  year  be  took  wilb  htm  the  then  rising  aatoralist 
Edwant  Forties,  who  afterwards  wrote,  of  his  cruise,  that  he  fdt 
proud  lo  acknowledge  ihut  hla  "  first  insight  into  '  Newer  Pliocene' 
Geology-  u'as  aiNjuired  through  the  instructions  of  thnt  distinguished 
geologist  Mr.  Smith  of  Jorditii  Hill,  when  necompnnjing  him  in  one 
of  his  arduous  iiut  delightful  jiiinneys  of  investigation  in  the  Gyde 
district  and  north  of  Ireland."  I  Ibservalinns  on  changes  of  level 
at  B  more  remote  period  wore  made  by  Mr.  Smith  in  the  Madeira 
group  of  islandu,  and  he  obtained  evidence  that  a  Tertiary  lime- 
stone has  there  been  elevated  lo  the  height  of  2500  feet,  "  previous 
to  the  ejection  of  the  overlying  volcanic  products"  (Proc.  GeoL 
Soc.  vol.  iii.). 

In  1845  he  read  a  paper  on  "  Scratched  Boulders  and  lEocks  of 
the  Coal-field  of  Scotland,"  in  which,  whilst  admitting  the  pro- 
bability of  the  former  existence  of  glaciers  and  icebergs  in  Scottish 
latitudes,  be  nevertheless  contended  vigorously  against  adopting  the 
extreme  views  of  glacial  action  which  had  been  promulgated  by 
Agaaaiz.  The  subject  WiiH  resumed  in  other  com  mimic  atioiis  at 
the  meetings  of  April  and  M«y  184S,  in  which,  although  sirgning 
against  the  view  that  the  boulders  in  the  Till  had  been  furrowed  and 
scratched  by  glat^iers  or  icebergs,  ho  was  nevertheless  -willing  lo 
allow  that  ice  must  have  a6si»tt;d  in  tlte  operation ;  and  coupling 
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ppearances  with  siibsidt'iict'  of  the  land  Rod  Ihe  strong 
soologicul  evidt'tict^  of  a  glutial  climabi,  he  suggested  cuiut-ice  as 
the  probable  agt'iit. 

Ur.  Smith  was  induced  by  illuees  in  his  family  to  visit  southern 
climat*'?  tliiriiig  ncTcral  years;  and  his  activity  of  mind  and  body 
nowhere  failed  to  reap  a  harvest  of  facta  and  conclnaions.  I'erhaps 
one  of  the  most  charming  results  of  close  obHt'rvatiou  and  ingi-nioua 
induction  ia  his  geolopcal  aeeouat  of  Uibrallar  ((luaj-t.  Journ.  OooL 
Soe-  1844),  in  which  he  traces  out  tho  numerous  moycmeuts  of  t-le- 
vation  and  depression  to  which  that  extraordinary  peninsula  has 
been  subjected  since  the  formation  of  the  massive  limeBtone  beds  of 
which  it  is  mainly  composed.  Another  interesting  paper  was  that 
'■  t)n  Recent  Depressions  of  the  Land"  (Februarj'  1S47),  illustrated 
particularly  by  fresh  observations  on  the  leniplo  of  Serapis,  at 
Poziuoli.  and  on  the  coasU  of  Brittany  and  Nomiandy.  And  still 
more  important,  although  not  so  closely  connected  with  our  own 
si-ience.  was  his  accurate  iuvcstigation  of  the  circumstanti-s  of  the 
locality  of  St.  Paul's  shipwreck,  which  he  published  in  1H48,  under 

le  title  of  'The  Voyage  and  Shipwreck  of  St.  Paul,  with  Disser- 
lUB  on  the  life  and  writings  of  St.  I.uke,  and  the  Ships  and 
flBtfigation  of  the  Ancients.'  For  a  task  of  tliia  kind  our  late 
araocinte  was  admirably  adapted ;  a  good  chispieal  education  in 
yontli.  su|)plemented  by  his  lore  for  natiiraJ  sciimw.',  might  alono 
have  been  but  of  little  avail;  his  aeqiiaintonee  with  the  science  of 
navigation  and  his  practical  experience  ua  a  yachtsman,  enabled 
him  to  verifj-  the  places  and  thoroughly  to  t«st  all  the  details  of  the 
narrative. 

In  fiuestions  of  education  Mr.  Smith  played  an  important  part, 

d,  aa  I'rcsidciit  of  the  Andcrsonian  Univernity  at  Glasgow,  and  an 
the  chief  originator  and  suppoifer  of  the  Museum  of  Natural  History, 
he  contriliulcd  much  towai'ds  facilitating  the  cjireer  of  students  in 
native   town.      His   JilHrality  of  thought   and  tolerance  of  the 

linions  of  others  were  coupled  with  a  bearliness  and  joviiJity  that 
fiiiackcd  of  his  favoiirite  element— the  s»It  water ;  and  it  was  in 
part  Xo  his  love  of  sailing  and  open  air  that  he  ascribed  the  generally 
excellent  health  which  he  enjoyed  to  an  advanced  age.  For  no  lees 
Ihun  sixty  years  he  had  sailed  his  own  yacht.  In  the  spring  of  last 
year  he  was  attacked  by  a  slight  stroke  of  paralysis,  hut  bore  up  well, 
with  his  inlellect  unimpaired,  until  near  the  close  of  the  year,  when 
'"  e  more  serious  stroke  occurred  which  terminated  fatally. 


^■locut: 


J"  The  Marquis  Lobekko  Pabeto,  the  scion  of  an  old  patrician 
family,  was  born  in  Genoa  about  the  beginning  of  the  present  cen- 
tury. In  early  manhood  he  turned  his  attention  to  geological  stu- 
dies :  and  altbongh  during  some  jiortion  of  his  life  much  occupied  in 
tlic  somewhat  turbid  tide  of  politics  that  att'ceted  his  native  city, 
he  always  returned  tj  his  favourite  8tudieJ^  with  goniune  affection. 
His  investigations  were  in  great  part  limited  to  Ligiiria;  but  he 
varied  his  examinations  of  thnl  beautiful  province  with  pieureiims 
to  other  parts  of  Italy,  and  to  the  Lslands  of  Pianosa,  Giglio,  Cor- 
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sica,  &0.  The  earliest  paper  by  Fareto  of  which  I  find  mention  wm 
"  Sopra  i  bayini  teniari  delle  vicinanze  di  Uenova,"  in  the  '  Ann,  d« 

Scienues  Naturflles '  for  1 824.  Many  others,  on  the  Apennines,  Alps, 
on  the  Depiirtmont  of  tbp  Var,  &c.,  were  published  in  the  '  Giomale 
Ijgustieo.'  At  the  sciontific  eongrosssB  of  Italy  he  waa  a  couBtont 
atteudfint,  and  waa  no  leas  than  fife  iimcs  President  and  throe 
timw  Vico-rresiilent  of  the  Geoliigica!  Section,  before  which  several 
of  his  descriptive  pHpere  ■were  read.  His  last  printed  geologiral 
work  waa  the  account  of  a  section  through  the  ApcmniaeB,  given  to 
the  Geolopeal  Society  of  France  in  December  18*11. 

The  Maruhceo  Pareto  was  a  man  of  romarkuble  powers  of  me- 
mory,  who  wrote  but  little  in  proportion  to  what  he  knew  :  and  his 
countrymen  especially  have  Ui  regret  that  many  treasures  of  sound 
knowledge  are  buried  with  him.  Industrious  to  a  degree  unusoil 
in  his  southern  clime,  ho  laboured  hard  also  at  works  of  educatiua 
and  charity,  and  assisted  greatly  in  the  ordering  of  elementary  schools, 
public  libraries,  and  eimikr  institutions,  in  which  Genoa  ia  tin* 
equalled  by  any  other  Italian  city. 

In  18C4  he  was  attacked  by  pleurisy,  but  continued  to  lead  a 
com  para  tivcly  active  life  until  a  fit  of  apoplexy  canned  his  death  in 
18(!5, 

In  Dr.  Ai.BKRi  Oppel  the  geological  world  hns  prematnrely  lost  a 
naturalist  of  extraordinary  industry  and  of  a  rare  devotion  to  a 
particuliir  branch  of  bis  science.  He  was  bom  in  December  1831, 
at  Uohcnheim  in  Wiirtteniberg,  received  his  first  lesnons  in  miner- 
alogy and  geology  at  Htutlgart  from  Proteaaor  von  Kurr,  and  on 
entering  the  Univeratty  of  Tiibingon  became  a  student  under  Qnen- 
stedt.  Although  f'ppel  now  took  up  a  broad  course  of  btudy  in  t)ic 
whole  range  of  the  natural  sciences,  be  soon  evinced  a  speciiil  leal 
and  a]itiiesg  in  the  osaminntion  and  collection  of  fossils  from  the 
neighbouring  locoIitieH  of  the  Swabian  Jura,  and  in  1852  obltiiued 
from  the  Philosophical  Faculty  of  TUbingen  the  priBe  for  a  treatise 
on  the  Middle  Lias  of  Swabia. 

After  receiving  the  d^ree  of  Doctor  in  1853,  he  in  the  nest  year 
commenced  a  series  of  journeys  to  study,  in  France,  England,  and 
Germany,  the  subject  which  he  was  now  detenuined  to  moke  the 
study  of  his  life,  the  Jura  formution. 

An  important  turning-point  in  hie  career  at  this  time  BPoms  to  have 
been  his  becoming  acquainted  with  D'Orbigny;  for  when  his  first  great 
work  saw  the  day,  '  On  the  Jura  Formation  of  Eiigliind,  France,  and 
South-weBtem  Germany,'  it  was  clear  that  be  had  left  the  cauip  if 
his  old  master,  to  take  np  with  Quenstedt's  most  determined  scien- 
tific opponent,  the  French  palieontologist.  The  various  divisionB  and 
aubdiriHions,  however  hthologically  different,  were  to  be  recoguiKed 
in  all  countries  by  siiceial  guide-foBsils ;  and  thus  the  closer  the  spe- 
cies could  be  defined,  the  more  accurately  would  the  stmla  be  detur- 
mined.  Sis-and-thii-tj-  xmies  were  in  this  manner  to  bo  identified 
by  certain  sjiecies,  generally  of  Ammouites. 

Our  former  President,  the  late  Gen,  Fortlock,  in  bis  Addrees  for 
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57i  laid  before  U3  sound  reiisons  for  doubting  the  propriety  of  a 
ate  claa&ification  foundrd  on  such  an  OHsuniptiun  ;  and  U])j)el 
a,  after  ]onp  holding  at^nily  to  thia  new  and  all  ita 
j  to  have  passed  through  a  renuirkable  ordeal  on  read- 
ing Darwin's  work  on  the  origin  of  species.  Inclined  as  he  wan,  at 
fimt,  to  take  his  ntand  on  the  great  imjiurtance  of  the  mu»it  minute 
specific  dilfoi'i'ncos  of  whith  his  aocurate  study  made  him  a  master, 
he  was  nevertheless  won  over  by  the  philoBOiihical  contluaiona  of 
the  great  naturalist,  and,  as  we  are  iufoi'med  by  his  trieud  Von 
Hochstettcr,  beeume  at  length  a  thorough  Darwinian. 

In  185S  he  was  appointed  assistant  to  Wiipner,  conservator  of 
the  palasoatological  collection  at  Munich,  and  in  1861  sutteeded 
him  in  that  post,  and  hecaiue  Professor  of  Puleeontology.  In  this 
office  he  worked  with  untiring  energy ;  he  wrote  pupei*  on  the 
Crustacea  of  the  White  Jura,  on  new  Ammonites,  and  ou  the  fossils 
GoUocted  by  the  iSohlagintweits  in  the  Iliinnluya,  entered  on  iho 
subject  of  Alpine  geology,  and  described  the  Xih  limestones,  the 
Posidonoroya-beds  of  tlio  Aljis,  &c.  His  last  work  was  the  eatu- 
blisliment  of  a  "  tithoiiinn  "  itat/e,  founded  upon  iiumeroua  species  of 
Ainmoiiiles,  and  comprising  tbo  boundary  beds  between  the  Jura 
and  the  C^ialk  :  and  this  was  to  be  prelimiiiarr  to  a  larger  work, 
,  which,  uufortunatciy,  he  did  not  hve  to  complete.  The  Museum, 
I  which  Cttino  to  him  in  a  somewhat  ncgleutiHl  slate,  he  woi'ked  at 
with  iudefatiKahie  ze^l,  and  by  curichiiig  it  with  the  great  Hohou- 
^ger  Collection  (from  Teschen),  of  above  10(1,000  epeciineua,  aud 
with  that  of  Obenidorfer,  from  Kelheim,  raised  it  to  the  rank  of  one 
of  the  richest  in  Europe. 

In  private  aa  in  pubhc  life  Oppel  whs  one  of  the  most  considerate 
ad  retiring  of  men.  At  the  Itoyal  Academy  of  Sciences  he  could 
nuver  be  [leriiiaded  to  Bfieak ;  for  he  conceived  that  the  gift  was  de- 
lieU  him  to  put  into  clear  and  popular  language  the  substance 
Hid  geiieritl  results  of  his  studies.  He  adhered,  both  in  his  teuch- 
08  professor  and  in  his  pursuits,  to  the  simple,  dry  routine  of 
■teady  work.  Uncommunicative  to  general  aciiuuiutanccs,  he  was 
eloved  among  a  small  cinde  of  friends  and  calleagues  i  and  his 
ppcarancu  of  fuiliJig  health  ap])ears  ,to  have  alarmed  them  in  the 
BQtiimn  of  IStio,  when  he  attended  the  meeting  of  naturalists  at 
Jeiieva.  In  the  beginning  of  December  he  had  the  misfortune  of 
sing  Ilia  youngest  child,  and  a  few  days  after  was  attacked  by 
Cpboid  fever,  which  carried  him  off  on  the  '22ni  of  December. 

The  death  of  Oppel  aroused  a  deep  feeling  of  sorrow  at  ilunich, 
epi'ciaUy  among  the  members  of  the  Academy  aud  the  University, 
rho  all  esteemed  and  loved  their  modest  colleague. 

Dr.  NiM  voH  Nobhenskiold  died  on  the  Slst  of  Februaiy,  1866, 
at  Frugard,  near  Helaingfore,  in  the  73rd  year  of  his  age.  He  was 
a  pupil  of  Berzi'huB,  and  at  on  early  ago  practised  himself  in  minera- 
logicjJ  and  geological  excursions  to  such  good  purpiiae  that  he 
was  enabled  in  lf>l.'0  to  publitilL  an  octavo  volume  at  Stockholm  on 
.  the  mineralogy  of  Finland.    Hu  has  since  been  well  known  through- 

TOU  xxm.  d 


I 


rBOCEBDtKOB  OP  TBK  «ItOI.OOlCAL  tOCOtt. 


V 


out  Europe  for  the  seal  with  which  he  mode  his  rascarcbe«  and 
coIIocUhI  mini'mlB ;  and  be  i>njci}'i>d  great  fuctlittpe  from  the  high 
oHiaiil  pOBition  with  rtferi.'nce  to  tho  mines  which  he  fur  manj  vean 
hold  under  the  Kuasian  Uovemment. 

In  Pri>rL«t«ir  Adulf  Nils  von  Nordenekidld,  of  Stockholm,  our  de- 
ceased Foreign  Member  has  left  a  son  devoted  to  the  eamo  ptmiiitSi 

Dr.  Chaklm  TutopniLE  Oacdto  wna  bom  in  Aupist  1822,  at 
LauHUQiie,  and  received  his  educntion  at  the  schooia  and  academy  of 
that  town.  In  1H45  he  came  over  to  England,  and  passed  sevortl 
yenrv  here  as  tutor  in  the  family  of  Lord  HhofteBbuiy.  A  serioot 
ilinew  in  1851  obliged  him  to  retnm  to  his  father's  home,  and  fori 
period  of  two  years  ho  devoted  himself  to  a  scientific  examination  of 
the  neighbourhood.  It  was  then  that,  in  company  with  Dr.  De  la 
Harpo,  ho  discovered  the  numerous  Eocene  animal  remains,  which 
Pict«t  afterwords  described,  and  that  ho  commenced  the  search  for 
fossil  plants  near  Lausanne  and  Vevey,  which  has  been  the  means 
of  bringing  to  notice  so  many  new  species. 

Two  wintcre  after  this  he  passed  in  Italy,  with  Madame  von  Bt 
and  hereon,  working  vigorously  at  his  favourite  subject:  and  in  the 
numerous  cuntribudoDs  whii!h  he  made  from  It^&U  to  1S62  to  the 
Swiss  Natural  History  tSocioty,  be  showed  ihut  in  Tuscany  then 
exist  an  Upper  Miocene,  a  Pliocene,  and  a  Quaternary  Bora. 

It  was  in  consequence  of  a  journey  to  England  in  l^fSO  that  Ms- 
dame  von  B,  purchased  a  house  at  Lausanne,  and  comnitssioned 
Gaudin  to  arrange  in  it  eolleolions  to  illustrate  arts  nnd  maaufac- 
turw.  It  was  a  task  which  closely  occupied  him  for  ye&ts,  and 
which  remains  a  fine  monument  of  his  persevering  industry. 

Passing  the  winter  of  1862  and  1863  at  Palermo,  he  discovered 
in  his  o^tcursious  to  the  interior  of  Sicily  a  bed  of  Upper  Stioccno 
plants  near  VillafratTC,  and  found  a  tooth  of  the  dwarf  clephanHfil. 
MdiUrnait),  which  ho  transmitted  to  Dr.  Falconer.  On  the  way 
home,  at  Naples,  he  was  attacked  by  fever,  which  greatly  reduwd 
him,  and  it  soon  became  appnrent  that  his  lungs  were  afl'ected.  Yet 
he  was  able  in  the  nest  wintej-.  at  Mentone,  to  work  at  the  geology 
of  the  district,  and  to  bring  out,  with  Protc&wr  Valliemont,  a  little 
work,  entitled  '  Menton,  son  climat,  sa  g<kilogio,  et  ses  grottee.'  Bot 
his  disorder  was  constantly  increasing,  and  he  returned  to  his 
fether's  house  only  to  pine  away.    Ho  died  ou  the  7tb  Jantmry,  1866. 

Gaudin's  contributions  to  science  are  mostly  published  in  the 
'  Denkschriften  der  Schweizer  naturforBchenden  tJoBellschaft'  and 
in  the  '  Bulletin  do  la  8oc.  Vaud,  des  Sciences  Naturolles  ;'  nnd  they 
muy  be  regarded  as  the  work  of  an  cseellent  man,  whose  disin- 
terested love  of  Bcienrc  is  seldom  equalled.  He  was  elected  a 
Foreign  Correspondent  of  this  Society  in  1863. 

By  the  death  of  Soiior  Don  Casuko  ns  Prado  out  foreign  list 
loses  an  able  represenlotive  of  the  Spflnish  peninsula,  and  his  c«nn- 
try  has  to  mourn  the  BuHden  removal  of  one  of  the  few  nniong  her 
eons  who  have  known  how  to  combine  the  constant  routine  funo- 
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tioni  of  ofBcinl  life  with  a  trao  and  porsevering  devotion  to  science. 
Biirn  in  the  town  of  Santiago  in  August  1707,  he  studied  in  the 
UniverBilj-  of  that  place  the  mathematical  Bi'ientos  for  two  joars, 
■nd  the  uatufiJ  sciences  for  two  years  more,  which  were  barely  com- 
pleted lH!l'ore  he  had  the  miBfortuue  to  become  obnoxious  to  liie  In- 
qiii^itioa,  and  was  im|triBoiied  for  fifteen  months,  without  his  ever 
learaing;  the  reiLson.  After  applying  himself  for  some  time,  under 
his  father,  to  architectTiro,  ho  went  to  Madrid  in  1821,  and  took  up 
the  subjocts  of  minoralogy,  phyaica,  and  chemiatry.  In  1829  he 
received  an  appointment  under  the  Government,  in  connexion  with 
which  he  viaitod  and  studied  the  mining-districts  of  Almaden,  Li- 
natea,  Adra,  Rio  Tinto,  and  Marbella ;  and  for  aeveml  jeurs  he  filled 
the  post  of  Huperintendent  of  the  royal  mines  of  jVlmadeu  and  of 
Bio  Tinto  with  a  zeal  and  energy  whidi  excited  the  admiration  of 
hia  contemporaries,  and  enabled  bim  at  the  game  time  to  contribute 
valuable  geological  intelligence  with  respect  to  the  ancient  forma- 
tions in  which  these  remarkable  repositories  of  ore  occur. 

In  1349  De  Prado  was  appointed  to  tlio  commission  for  carrying 
out  a  geological  survey  of  Spain,  and  during  many  years  he  laboured 
hard  at  the  production  of  several  geolojriual  maps  and  deacriptivo 
memoirs,  among  which  may  bo  cited  especially  the  map  and  "  phy- 
acal  and  geolnfrical  description "'  of  the  prorince  of  Itadrid,  and 
also  those  of  the  Provinces  of  Segovia,  ValludoUd,  and  Palencia. 
The  maps  and  notices  of  Zamoni,  Salamanca,  and  Leon  he  did  not 
live  to  pomplcto.  Sundry  other  memoirs  had  proceeded  from  his 
pen.  which  were  notable  amid  the  general  dearth  of  such  writings 
in  the  Peninsula; — a  'Vindication  of  Geology."  jmbhshed  in  1835:  a 

Diacourae '  on  the  temperatures  through  wluch  the  earth  baa  passed 
the  succession  of  geological  periods ;  papers  on  Almaden  and  a 
part  of  the  Sierra  Morenu,  and  on  the  existence  of  tho  Primordial 
iauna  in  the  Canljibrian  chain,  several  of  which  appeared  in  tho 
'  Bulletin  '  of  the  Geolopeal  Society  of  France.  For  some  years 
prior  to  his  death  he  had  also  been  the  director  in  editing  the 
'  Ilcvistn  Minora,'  a  periodical  of  a  scientific  and  industrial  character, 
which  has  done  much  to  relievo  the  literary  blank  which  formerly 
existed  on  the  subject  of  the  mineral  treasures  of  Spain. 

Don  Caeiaiio  had  for  a  long  time  been  desirous  of  making  a  study 
of  the  Canary  Islands.  The  near  approach  of  the  great  International 
Exhibition  of  Paris  roused  in  him  a  high  degree  of  enthusiasm,  and 
determined  him  to  prepare  a  report  on  tho  old  Hesporides.  He 
laboured  anxiously  to  arrange,  as  Inspector -General  of  Mines,  that 
all  his  officials  should  duly  contribute  to  make  Spain  assume  the 
position  to  which  he  ihongiit  she  was  entitled,  and.  having  issued 
his  orders  and  l;iid  his  plans,  left  home  in  the  spring  of  the  year 
the  islands,  which  formed  a  part  of  bis  official  disti'ict.  It  is 
.id  that  he  was  too  late  in  the  season  for  arduoiLS  work,  and  that 
was  too  unsparing  of  himself  during  his  excursions.  No  sooner 
oa  he  returned,  about  midsummer,  to  Madrid,  than  he  was  sei/.ed 

ly  an  illness,  which  carried  liim  off  in  a  few  hours. 
I'he  value  to  his  oountrymon  of  an  industrious,  Biugle-hcarted 
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adherent  of  science  like  Casiano  de  Prado  can  BCftrcelj  bo  appre- 
ciated except  by  those  who  have  visited  the  Peninaula.  Our  nsso- 
oiat*!8  Mr.  fluBk  and  the  lnt«  Dr.  Falconer,  little  more  than  two 
years  ago,  visited  him  ot  Madrid,  and  were  impressed  with  his  many 
excellent  ipialities.  And  it  was  only  laatyiJar  ihut  my  predecessor 
in  this  chair,  in  his  annuid  address,  {luve  aa  elaborate  rts'tin^  of  the 
chief  writiiifra  of  the  Spanish  geologist,  and  conclndod  with  a  rv'fer- 
ence  to  the  diffienlties  encountered  by  him  in  the  isolation  of  his 
work,  and  with  a  quotation  of  hie  last  words,  so  applieahle  to  hiB 
approaehing  end:^"  I  always  started  from  Madrid,  with  my  knap- 
sack and  hammer,  cheerful  and  full  of  joy  ;  on  my  return  I  never 
entered  its  gates  without  a  va^e  feeling  of  sadnese."  ' 

,  Jicuvea  AjfAi»B  ErDEs-DESLosocnAMpa  was  born  at  Caen  in 
Normandy  on  the  17th  of  January,  171'4.  His  parents  were  viery 
poor,  and  imposed  upon  themRclves  severe  privations  in  order  to 
ensure  to  their  son  a  liberal  edueation.  Tho  deep  sense  of  duty  with 
whieh  he  was  imbued  enabled  him  to  condaot  to  a  succeeaful  issue  a 
series  of  brilliant  etudtes,  so  that  at  a  very  early  age  he  obltuned  his 
first  medical  degree  in  his  native  town.  Unfortunately  a  relentless 
European  war  obhged  him  to  become  a  soldier ;  but  having  already 
rendered  himself  conspicuous  throngh  bis  medical  studiem,  at  the  age 
of  eighteen  he  received  the  title  of  assistant-surgeon  to  the  Imperial 
Navy,  and  was  on  the  l!3th  of  October  1812,  appointed  to  tho  fri- 
gate '  La  Gluire.'  He  wafi  a  most  skilful  operator.  In  November 
1813  he  became  Hurgeon  Assistant  Major  to  the  Mjlitory  Hoepit&l 
of  Caen,  but  soon  afterwards  left  the  navy  and  went  to  Paris  to 
take  his  degree  of  Doctor  of  Surgery,  In  May  1822  ho  was  elected 
Surgeon  to  the  Board  of  ItcUef  of  the  town  of  Caen ;  and  the  ntunbor 
of  poor  that  followed  his  funeral,  as  well  as  of  the  wealthier  classes, 
is  a  proof  of  the  high  esteem  in  which  bis  arduous  services  were 
held ;  indeed  his  noble  mind  was  wholly  bent  on  doing  good  and 
aSbrding  relief  and  encouragement  to  those  who  were  in  need 
of  his  aid  or  advice. 

During  his  sojourn  in  Paris,  however,  medicine  was  not  his  only 
study ;  for  comparative  anatomy,  botany,  and  physiology  had  oc- 
cupied much  of  his  attention  ;  and  in  these  sciences  he  made  himself 
eminently  proficient,  as  well  as  in  the  art  of  drawing.  At  thot 
period  the  gjpsum-quarrics  of  Montmartre  were  disclosing  to  the 
genius  of  Cuvier  a  multitude  of  esliuct  mammalian  remains;  and 
these  wonderhil  discoveries  had  so  forcibly  struck  the  ardent  young 
naturalist,  that  on  his  return  to  Caen  he  lost  no  time  in  exploring 
the  quarries  in  its  neighbourhood.  Great  indeed  was  hia  surprise 
to  find  them  replete  with  ftissil  remains  of  all  kinds:  and  the  dis- 
covery of  a  specimen  of  Trhostntrus  t'admnenxit  so  elated  him  that 
from  that  time  comparative  anatomy  and  pala;ontology  became  one  of 
tho  chief  pursuits  of  his  long  and  well-employed  life.  So  important 
and  varied  were  his  researches  and  publications  that  he  was  univer- 
sally recognized  as  one  of  the  most  eminent  jinlaiontologists  of  his 
day.     With  Cuvier,  E.  Ueoffroy  8t.  Hilaire,  Humboldt,  and  other 
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great  mastera  of  science  he  was  upon  the  most  intimate  terma,  and 

in  coDstonl  eoirespon deuce.     At  Cfton  he  met  Laniouroux,  aud  with 

bim  studied  cornls,  and  was  one  of  the  writers  of  the  '  Encyclopedie 

^Jlt'thodiijuc,'  as  well  as  of  the  '  Dietionnairo  dcs  Sciences  Naturellea ;' 

^Bic  waa  iikewiae  one  of  the  principal  founduM  of  the  Jtuscum  of 

^HTatural  History  of  Caen,  and  of  the  Linnean  Society  of  Normandy, 

^Hrhich  waa  estahlished  in  1823.      He  bec;n,me  Honorary  Curattir  of 

thai  Slustum,  whiuh  ho  continually  augniented  by  personal  exer- 

tiona ;  aiid  the  I'ransactions  of  the  Linnean  Society  are  enriched 

witli  many  of  his  most  important  works.     In  ly^o  he  succeeded 

lamourous  as  Professor  of  Zoology  to  the  Faculty  of  Sciences  of 

Caen,  and  on  the  22nd  of  October  1847  was  named  Dean  of  the 

said  Faculty,  which  chairs  ho  retained  until  the  day  of  his  death. 

No  Professor  could  be  more  popular  or  more  reapecled,  and  he  in- 

qjired  his  pupils  with  a  true  love  of  science. 

Honours  of  all  kinds  were  heaped  upon  him ;  he  was  a  Oorre- 
Bpouding  Member  of  the  Institute  of  France  and  of  numerous  other 
academies  and  learned  societies,  an  ofBcer  of  the  Leg:ion  of  Honour, 
.and  a  SIcdallist  of  St,  Helena,  and  was  in  March  1858  elect-^d  a 
foreign  Member  of  the  Geological  Society  of  London.  lu  IStil  he 
BociTed  a  silver  medal  from  the  Minister  of  Public  Instruction,  la 
1863  a  gold  medal  was  presented  to  him  as  a  reward  for  the  first 
portion  of  his  work  on  '  Telcosaurufl,'  In  1864  another  gold  medal 
was  awarded  to  him  by  the  Academy  of  Sciences  of  Eouen.  About 
^mtwo  years  ago  M.  Dealongchamps  had  the  great  misfortune  to  lose 
^Bbe  sight  of  one  of  his  eyes  ;  and  the  other  having  become  much  im- 
paired, the  calamity  produced  on  hia  aclire  mind  a  feeling  of  deep 
depression.  On  the  i.5th  of  November  lust  he  assisted  at  the  in- 
Dgurol  opening  of  the  Session  of  the  Faculty  of  liciencea  of  Caen, 
vhere  hie  worthy  and  distinguished  son  was  occupying  his  chair  as 
Professor  of  Zoology.  Feehng  his  end  fast  spproachuig,  his  last 
Bw  days  were  sijicnt  in  dictating  to  his  son  what  was  still  necessary 
order  to  enable  him  to  complete  tlio  great  work  on  the  Fossil 
rocodihan  remains  of  Normandy,  upon  which  he  had  laboured 
ag  so  many  years.  Remembering  with  satisfaction,  and  fi^- 
guontly  on  hia  death-bed  recalhng  to  his  family  the  compliment 
lid  to  him  by  the  Geolopejil  Society  of  London,  he  desired  that 
lust  great  work  should  be  dedicated  to  that  Society.  On  the 
I7th  of  January  18f>7  he  expired,  aged  73  years  and  one  month. 
In  him  France  has  lost  one  of  her  most  distinguished  naturalists, 
ad  science  ono  of  her  ablest  votarieB. 


In  addreaaing  you  a  twelvemonth  ago,  my  predecessor  in  thia  chair 

placed  before  you  on  account  of  the  general  progreas  of  geology,  oa 

adicated  in  a  long  array  of  pubhcations,  the  contents  of  which, 

ttthered  with  an  indastry  worthy  of  all  pmiae,  he  offered  to  the 

ciety  in  so  readable  a  form  as  to  attract  and  interest  all  ita  Pel- 
BWB.  But  if  my  esteemed  friend  thought  it  neoesBory  to  claim 
ronr  indulgence  for  the  selection  of  certain  works  from  amid  a  fa&i 
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boJj-  of  literature,  much  more  must  I,  elcTsted  BomMchat  une«- 
pecU'dly  to  the  proud  position  of  your  Prcndent,  crave  your  Idsd 
eonsideratioa  in  being  allowed  to  select,  us  the  Buhject  of  my  itddrtisa, 
only  a  comparatively  limited  district  iii  the  broiLd  domain  of  our 

Science. 

We  retiiin.  happiiy,  among  as  still,  perhaps  the  most  active  of 
our  number,  emiaent  meii  who  joined  our  Society  in  what  we  may 
term  its  seeoud  generation.  In  their  jounjjer  A&ya  geological 
■deuce,  although  rapidly  increasing  in  its  dimenfliona,  was  not  yet 
loo  eslcnsive  to  lorbid  its  entire  ambit  from  being  Burveyed  and 
explored  by  a  single  mind.  But  tlio  amnziug  advance  of  the  science 
within  tho  laat  My  years  has  rendered  it  necessary  more  than  ever 
to  recognise  the  limited  power  of  the  human  intellect.  Not  only 
does  the  descriptive  portion  of  physical  geology  carry  us  into  ■ 
muldpiicity  of  detaiia  cuiled  from  all  parts  of  the  earth,  but  the 
■ubdiviHiou  into  jiumerous  branches,  all  of  them  increasing  witli  the 
growth  of  otber  conterminous  sdentijs,  has  established  the  neccesityi 
coupled  wilh  advantage  to  our  progress,  for  working  geolo^sls  to 
lay  special  stress  on  some  particular  portion  of  our  subject. 

The  crowd  of  works  which  annually  issue  from  the  press  of  all 
civilised  eountricB  precludes  tlie  po§aibiiity  of  referring  to  the  ivhole 
of  ihem,  except  as  a  more  list  of  little  more  than  their  titles,  and 
rendi'rs  it  incumbent  on  a  Presiilent  to  seek  out  amongst  them  either 
those  which  may  appear  lo  bo  the  more  important,  or  which  treat  of 
those  particular  eubjeota  with  which  he  may  happen  to  bo  most 
familiar. 

In  considering  the  nature  and  history  of  the  rocks  which  form 
tho  erust  of  tho  gluho,  it  appears  to  me  that  sijice  Mr.  Htimer,  a  few 
years  ago,  gave  a  full  summary  of  what  had  been  reoently  done  to 
elucidate  the  origin  of  the  crystalline  and  metamorphic  roeka,  B 
number  of  works  have  appeared,  some  of  them  as  eontribalioDS  to 
our  own  Journal,  others  as  independent  treatises,  which  should 
excite  more  than  a  passing  interest.  Views  of  a  very  conflicting 
character  have  been  brought  forward:  tho  Huttonisn  and  Wer- 
neriiin  controversy  seems  almost  to  be  revived  in  a  modified  i'orm ! 
and  amid  the  results  of  observation  and  of  experiment  so  many 
important  facts  have  been  elicited  that  I  am  induced  to  think  it 
desirahle  to  place  before  you,  even  if  it  be  only  as  a  reminder, 
some  of  the  principal  conclusions  at  which  recent  authors  have 
arrived. 

On  looking  round  at  the  facilitieH  offered  to  stndy  by  the  constant 
multipHcation  and  improvement  of  geologieal  maps,  I  think  it 
behoves  me  first  to  say  a  few  words  on  the  advancement  of  those 
surveys  in  which  we  are  most  nearly  interested. 

During  the  past  year  considerable  progress  in  the  field  has  been 
made  by  the  Geological  Survey  of  Great  Britain.  Tho  mapping  of 
the  London  Basin  is  now  approaching  completion,  excepting  on  the 
north-east ;  and  tho  last  of  the  maps  of  the  Wealdcn  area,  that  of 
East  Kent,  is  on  the  verge  of  being  published.  Five  sheets  of  seo- 
tiona  across  tho  Weald  are  also  being  engraved,  which,  being  on  • 
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true  scale  both  vertically  and  longitudiniUly.  may  help  to  clear  up 
the  atill  Tescd  quoaticin  of  the  duimd'itiou  of  Ihe  Weald, 

llie  mupping  of  tlie  Lull  cash  iri.-  Coal-licld  und  adjoining  arene  ia 
•u  lor  advaiievd  that  it  ia  espfctiKi  to  btr  fiiiisbod  by  the  elosi-  of  this 
year ;  and  tiic  coal-fields  of  Torkehiro,  NciwcMtlu,  aiid  Durluira  are 
also  being  mapped,  and  parts  of  them  aru  alruady  pubbshed.  The 
Snrrey  has  also  begun  to  make  some  progreas  in  the  esc<*iliiigly 
difficult  country  forming  pnrt  of  Wistmorelund  and  YorLiiiiry  near 
£endal  ajid  Xirkliy  Lunsdalc— a  country  compticatod  by  great  con- 
tratlooa  of  the  Silurian  strata,  by  numerous  large  fuiilta,  and  by  thu 
eoucealmimt  of  the  Silurian  Olrl  Hed  Sandstone  and  Carb^jniferous 
rocks  by  drift ;  and  it  ia  boijcd  tbat  a  beginning  will  soon  bo  mado 
to  the  i*sue  of  the  geolo^tally  coloured  maps  of  the  district. 

A  large  tract  of  AjTBhiro  has  also  been  surveyed,  consiBting  of 
Siluri&n  Old  Red  8andatone  and  Ctu-\>Duiferous  roclis;  and  the  finished 
maps  are  now  in  the  hands  of  the  engravers. 

By  way  of  showing  the  usefi Jnesa  of  these  documents  to  the  publio 
I  may  mention  tbat,  in  his  Annual  Report,  tiir  Koderiek  Murehieon 
states  that  during  the  last  ten  years  more  than  3f3,iJl>0  maps  and  sec- 
tions of  the  Geological  Survey  of  (Jreat  Britain  have  been  sold,  not  in- 
cluding, of  course,  the  largo  numbcrg  given  away  to  learned  sociotiea. 
The  only  memoir  pobhahed  by  the  Survey  during  last  year  is  that 
on  thcGeologyof North  Wales, by  Professor  Eamsuy.  Itoommenues 
in  tho  1st  and  2nd  chapters  with  an  historicalscconnt  of  the  nomen- 
clature omployed  in  regard  to  the  formations  of  which  the  Silurian 
•erits  of  firitaiu  consists,  and  sketches  their  extent  and  phyaieal  rela- 
tioDs  all  througb  Wales  and  i^brofiahire.  The  remainder  of  the 
deacriptivi''  geolo^cal  portion  of  this  volume  is  occupied  with  a  minute 
ftOalysiB  of  the  Mructure  of  the  Silurian  region  of  North  Wales  :  and 
render  this  as  clear  as  possible,  besides  the  coioured  plates  of  a 
ap  atid  sections,  ninety-nine  woodcuts  are  introduced,  mostly  lUus- 
tive  of  the  physical  relations  of  the  rocks  all  over  the  country ;  and 
is  thus  intended  that  by  referenee  to  the  book  any  one  may  find 
ough  of  illustrative  matter  to  enable  him  to  understand  the  geological 
.cture  of  almost  every  hill  and  valley  in  North  Woles  oeeupied  by 
lan  ro^.  A  brief  sketch  of  the  surrounding  later  formations  ia 
pren.  The  reiationa  to  each  other  of  tho  igneous  and  stratified 
ka  of  this  remarkable  region  ore  ojplained  according  to  tho  views 
eld  by  I'rofeseor  Eamsay  and  his  coUeuguea  on  the  Sun-ey,  views  in 
IB  main  held  by  the  late  Bir  Henry  Do  la  Beehe.  It  is  shown,  in 
accordance  with  these  views,  by  the  help  of  numerous  sections,  that 
the  felspathic  rocks  consist  to  a  greatex^ntof  intrusive  bosses,  and  of 
great  sheets  of  lava  andof  consolidated  volcanicashcB  on  two  huriions — 
one  at  thebaseof  the  Bala  beds  (Uundeilo),  and  the  other  on  the  hon- 
of  the  Kola  limestone.  These  have  been  disturbed  and  faulted, 
iwn  into  antdelinal  and  synclinal  curves,  and  denuded  on  a  vast 
I,  whence  arises  the  present  physical  configuration  of  the  country, 
hard  rocks  generally  forming  hills  and  mountains,  and  the  softer 
.tybedsbeingapttoliein  valleys.  Certain  of  the  terms  thusemploycd 
an  assumption  as  to  the  origin  of  the  alleged  volLanio  suh> 
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stances,  and  some  inqmrers  maj  dispute  this  nomenclntnre  yntk 
rcapeot  to  the  Lower  Silurian  laTos  and  ashes  ;  hut  practieally  it  whs 

found  by  the  author  of  the  book,  and  by  liifi  ooUeagues  Professor 
Jukes,  Mr.  Selwyn,  and  Mr.  Ari-liae,  that  until  this  conclusion  wiw 
arrived  at  the  igneous  ropks  could  not  be  reduci'd  to  any  syslonititic 
order,  whilst  as  soon  bk  it  was  come  to  the  whole  seemed  to  be  inti'lU- 
giblo,  and,  inatcad  of  presenting  further  difficulties,  the  interstrutified 
i^eous  masses  rather  aided  in  the  mapping  and  helped  to  e^cpliun 
tho  relations  of  all  the  parts  to  ench  other. 

The  second  pfirtofthevolmneoonBi8tsofiid(;S(Tiption  by  Mr.  Suiter  of 
the  fossils  illustrative  of  the  memoir,  accompanied  by  nuracrous  plates. 

On  the  progress  of  that  ably  conducted  survey  in  Canada  whieh 
has  produced  such  good  results,  Sir  William  Logan  infonus  me  that 
the  latu  invoBtijjatious  have  bei-n  devoted,  in  the  first  jdace,  to  working 
out  in  more  detail  tlio  strucliire  of  that  region  on  the  south  side  of  the 
8t,  LaMTL-nce  in  Eastern  Canada  which  is  occupied  liy  the  Quebec 
group.  That  gronp,  instead  of  inf^luding  the  "  ealeiferous "  and 
"  chiizy,"  is  now  placed  betwoon  them  ;  and  it  has  been  found  con- 
Tenient  to  se]iarate  it  into  a  lower,  a  middle,  and  an  upper  division, 
the  lower  comprehending  nearly  all  the  fossils  by  which  the  horiion 
of  the  group  is  determined,  and  the  middle  containing  all  the  mag- 
noaian  rocks  and  metalliferous  deposits  which  give  the  Lower  Silurian 
formntiona  an  economic  value. 

The  geologists  have  also  further  followed  out,  on  the  westward  of 
what  was  previously  known,  the  distribution  of  the  three  great  bands 
of  limestone  belonging  to  the  Laurentiau  system,  the  upper  band 
being  that  which  holds  Eozoon. 

It  hod  been  already  notified  to  us  through  Br.  Dawaon  that  frag- 
ments of  EoMnn  had  been  fnund  preserved  in  ciirhonnte  of  lime.  Both 
the  large  and  small  canals  were  in  this  case  filled  witJi  ealespar. 
The  specimens  come  from  a  micaceo-oaloareous  schist  from  the  Lau- 
rentian  of  Madoc,  where  the  rocks  are  not  so  much  altered  as  tioy 
are  in  GrenvUle.  This  year  one  of  the  assistants,  Mr.  Vennor,  hi 
tracing  this  bed  into  Tudor,  the  next  township  to  that  of  Madoo 
(which  is  north  of  Belleville,  west  of  lOngston,  Lake  Ontario),  has 
been  bo  forluimlc  as  to  find  a  fossil  whose  white  calcareous  skeleton  18 
preserved  in  a  dark -coloured  arenaceo-micaccoUH  limestone,  with 
minnte  grains  of  earbonaeoouH  matter.  The  hmit  of  the  form  is 
well  preserved  on  one  side ;  and  although  the  minute  structnre  is 
obscure.  Dr.  Dawson  prononnces  the  fossil  to  he  Eozoon  Canadense. 
We  may  espect  ere  long  to  receive  a  fiirther  communication  on  this 
important  subject  from  Sir  William  Logan  himself. 

The  study  of  the  numerous  questions  which  arise  from  a  carefUl 
examination  of  rocks  has  been  much  facilitated  by  the  recent  pub- 
lication of  several  works  treating  specially  of  this  branch  of  geology. 
Professor  von  Cotta's  well-known  treatise  has  been  translated  by 
Mr.  Lawrence,  one  of  our  Fellows*,  with  the  advantage  of  correc- 
tions and  additions  by  the  autlior,  which  make  it,  in  fact,  the  third 

•  Eocki  clMBifiai  njid  d«ioribe<i.  by  B.  von  Cotta:  an  Engliah  wiition,  bj 
Philip  Hsnry  lawronpe,  F.G.S,     LongnmnB,  1860, 
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Midon  of  the  book.  Containing  an  it  does,  to  begin  with,  a  full  ac- 
count of  tht'  minerals  ■which  form  the  constituents  of  rocks,  and  then 
girinp  for  th«  rocks  thL-mselvca  an  elaborate  description,  with  copious 
refereuces  to  other  work;),  and  the  synonjTns  in  the  Germim  and 
French  lanfruagcs,  it  forma  a  very  complete  and  condensed  handbook 
for  the  studint.  The  chapters  on  ciiemical  aniiljsis,  on  metamor- 
phism.  and  on  igneous  rocks,  place  withio  moderato  compass  and  in 
a  fair  and  unprejudiced  Ught  the  rosulteof  the  works  uf  the  nnmeroua 
BQthors  who,  during  the  last  twenty  years,  havu  so  greatly  added  to 
our  definite  knowledge  on  these  points.  The  classification  and  defini- 
tion of  the  various  species  of  rock  is  a  notably  difficult  matter,  in 
which  no  writer  has  yel  Rucccoded  in  giving  general  aatififaction. 
Cottfl's  method  will  doubtleaa  be  objected  to  by  muny  as  starting 
with  an  hj-potbeais  of  origin  which  they  may  be  indisposed  to  admit : 
le  eruptive  or  igneous  rocka,  for  eximiple,  are  at  once  divided  into 
otcanic  and  Plutonic,  a  aimiiar  division  a]ip]ying  to  the  basic  rocks, 
or  those  poor  in  silica,  and  to  the  acidic  rocka,  or  those  rich  in  ailicji, 
the  latter  including,  of  course,  granite  and  aome  varieties  of  gneiaa. 
An  arrangement,  however,  attempted  on  any  other  basia,  such  as  com- 
lition  or  antiquity,  must  always  stumble  on  difficulties  of  more  or 
magnitude  until  our  knowledge  is  much  further  advanced.  Not 
the  least  useful  adjunct  of  Mr.  Lawrence's  translation  is  its  very  fiill 
indes  of  lociilities  referred  to  in  the  text. 

Professor  Zirkel,  of  Loraherg,  has  published  during  the  pnat  year, 
under  the  title  of  '  Lehrbueh  der  Petrograpbie,"  two  volumes  contain- 
ing a  vast  amount  of  information  on  the  characters  and  occurrence  of 
rocks.  After  a  very  full  general  introduction  to  the  subject,  he 
detieribes  in  succession  ail  the  simple  crystalline  rocks,  or  those  snb- 
Btonces  ocrnrring  in  mass  which  consist  of  a  single  mineral  species, 
— and  afterwards  the  compound  crystalline -granular  rocks,  ningcd 
■cording  to  their  containing  primarily  one  or  other  of  the  various 
■Upars,  or  belonging  to  a  group  which  contains  neither  of  them.  This 
;rst,  the  original,  or  the  protoijmie  class  of  Naumann,  is  followed  by 
.e  chialic  or  fragmentary  rocks  (i/euterogenic),  derived  from  the 
era  by  mechanical  action.  A  valuable  feature  of  Zirkel's  work 
.  the  abundant  illustration  of  the  peculiarities  of  each  rock-sub- 
stance by  examples  taken  from  the  best  chemical  and  geologic^ 
descriptive  writers,  with  in  each  case  an  ample  aeries  of  references 
the  literature  of  that  portion  of  the  subject. 

Highly  valuable  material  on  kindred  matters  has  been,  brought 
,er  by  our  able  associate,  Profesaor  Haughton,  of  Dublin,  in  bis 
it  'Manual  of  Geology,'  This  work,  arranged  in  the  form  of  fif- 
Iceturea,  with  sundry  appendices,  may  be  considered  in  the  light 
a  scries  of  condensed  essays,  which,  however  useful  to  atudents, 
abund.int  groundwork  for  study  and  reflection  to  the  practised 
st.  The  author's  contributions  toour  Quarterly  Journal  have 
ahown  that  his  elaborate  researches  on  Ihe  composition  of  rock-massea 
entitle  him  to  apeak  with  weight  on  the  subject;  and  I  feel  tliat  it 
would  be  very  desirable  to  endeavour  to  correlate  som.e  of  his  condu- 
Bous  with  those  of  other  inquirers. 


^^lons 


IviiJ 


PR0CKKI1IKQ8  or  THB  O&OLOOICAL  BOCIETT. 


Another  remarkable  book  of  a  geneml  character  which  has  bn-ti 
rec«ntly  publiahed  is  Uohr's  '  0e8chicht«  dc-r  f)rde.'  The  author 
tnkofl  np  (■apociiillv  the  chemical  and  phyeicol  aide  of  the  »cieDce, 
anil,  foUotriag  the  line  of  arg:iuiient  iLdopLtd  by  llischof  and  Volger, 
extoods  it  over  sea  and  land,  culling  with  thorough  Oerman  in- 
dustry a  rich  Btoro  of  oianiples  &(im  observers  of  oU  parts  of  the 
eiirth.  But  the  spirit  of  hia  inquiry  ia  eminently  agprt-aitive ;  and 
whilst  attacking  certain  commonly  received  views  and  many  points 
of  doubtful  a<:i'opliition.  hia  seU'-suSiciency  and  flippant  tone  in 
dfftliuf;  with  eomo  of  the  greatest  namea  in  science  arc  to  he 
regretted,  and  will  crirtainlj-  not  strengthen  his  position.  Nor  will 
he,  I  bolieve,  find  those  geologists  who  have  reviewed  the  history 
of  the  progress  of  the  sciences  content  to  refer  every  question  to 
the  un^sputed  arbitrement  of  chemistry  taken  at  a  given  point  in 
its  advancing  career,  or  inclined  pedantically  to  limit  nature  to 
the  results  we  have  been  able  to  accomplish  in  our  lahoratorira. 
The  author's  onii  arguments  for  deriving  the  origin  of  our  c^wlt 
from  seaweed,  for  making  basalt  from  watery  solutions,  and  for 
cavilling  at  all  the  recoguizcd  geological  systems  are  alone  suffi- 
cient t<j  raise  a  boat  of  opponents. 

To  our  distiiignished  Foreign  Member  and  WoUaston  Medallist, 
Professor  Ouslav  Bischof,  belongs  in  great  part  the  merit  of  having 
first  worked  out.  bj-  investigations  extending  over  many  years,  a 
vnriety  of  problems  on  the  raodo  of  formation  of  the  crystalline 
minerals  in  rocks,  showing  especially  the  vast  number  of  conver- 
sions from  one  mineral  s|>ecies  to  another  which  may  he  explained 
by  the  action  of  water.  Most  satisfiiolory  were  the  eiperimeula 
and  examples  by  which  he  illuatruted  the  chemical  power  possessed 
by  rain-water  penetrating  downwards  into  the  rocky  crust,  and 
the  crystalliaatioa  of  almost  every  well-known  species  of  mineral 
from  watery  solution.  And  even  though  we  may  not  sec  in  the 
same  light  bis  asserted  analt^es,  or  allow  ourselves  always  to  be 
ej)nvcrl«d  by  his  arguments,  we  cannot  but  recognize  the  justice  of 
the  main  current  of  his  rcasuiuTig,  and  the  occasion  for  the  warmth 
of  the  diatribes  in  which  he  attacks  supporters  of  opposite  views. 
No  doubt  hypotheses  of  moat  unwarrantable  boldness  had  bc«n 
Mt  up  by  those  who  saw  igneous  action  in  every  little  vein  of  qtiarts 
or  gypsum ;  and  beyond  all  question  many  of  the  phenomena, 
the  causation  of  which  was  formerly  suppioaed  to  need  a  high  tem- 
perature, might  be  better  accounted  for  by  the  leas  heroic  but  more 
time-consuming  processes  suggested  by  Bischof.  Questioning  as  he 
has  done,  from  the  year  1843  onwards,  many  of  the  palpably  rash 
OHsertiona  of  the  ultra- plntoiiis la,  he  has  himself  been  followed  by 
ft  goodly  array  of  scholars,  several  of  them  contributing  material  of 
the  very  best  order  to  the  geneml  geological  fabric,  others  dashing, 
a  Utile  eccentrically,  beyond  the  limits  of  their  master's  conda- 
clusions,  when  these  latter  are  fairly  stated.  For,  after  all,  doe« 
not  the  Professor  make  very  free  with  the  statement  of  the 
opinions  of  auUiora  who  are  more  attached  than  himself  to  what 
he  terms  the  Flutouic  theory  ?  and  does  he  not  sometimes  fiibricate 
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«n  eriMny  iii  buckram  in  order  th«t  lie  mnj-  consptciiounly  givB  him 
the  tin'i'  ih  i/riia'^  He  m^eSp  for  exaniplf*.  the  impiasibility  of 
•a  igneons  rock  ramsiug  by  heal  iJoiie  the  prcitluction  of  crystiUline 
minerala  in  the  taaaa  of  an  ftdjoiiiing  eliiy-slutf,  and  cites  Tarious 
eiamjJes  when-  not  a  single  felH]iar  crystal  ha§  boon  produieii  in  a 
■hiilo  aetei!  \i[H)n  by  fire  for  a  grcftt  number  of  years.  liut  here, 
4  in  many  more  inftances,  it  would  seem  thjit  ho  aasumes  the 
•ceiie  of  attion  to  have  been  at  the  Tery  surface  of  the  earth, 
whibt  no  edui^ated  geologist  would  dream  of  accounting  for  the 
crjittalline  alteration  of  roets  at  their  contact,  except  by  introducing 
the  condition,  of  which  wo  so  often  have  other  ample  evidences, 
of  the  deeply  buried  position  of  such  rocks  at  the  time  of  action. 
Nu  one  bas  more  ably  than  Bi»chof  proved  the  permeation  of  water 
through  the  minuteet  fissures  and  porea  of  rocks  and  minerals;  and 
no  one  therefore  better  knows  that  every  reasonubtc  plutnnist  must 
Becessarily  infcrthat  the  stcjuy  mosses,  when  sunk  to  adepthof  thou- 
•ands  of  feel  beneath  other  strnta  or  beneath  the  ocean,  are  more  or 
less  saturated  with  water.  He  objects,  again,  that  mffumi  and 
water  vapours,  in  a  number  of  instances  cited,  do  not  effect,  aa  they 
ought  to  do  by  "  the  favoiirilo  bj-pothesis,"  the  conversion  of  aeUi- 
mentary  strata  into  crystalline  rock.  But  to  satisfy  the  conditions 
exacted  by  a  fair  version  of  jJuIonism,  these  vapours  ought  not  to 
Mcape  freely,  as  such,  from  fisHiirea  at  the  nurface,  but  should  bo 
pent  up  and  closed  in  so  as  to  sufFuac  the  whole  mnse  of  the  mate- 
rials on  which  we  irafigine  them  to  produce  an  ctt'cot.  Bischof  has 
been  one  of  the  forcmostf.  following  Oehlcn,  MitschorUcb,  and  G. 
Kose,  to  show  that  many  Bubstaneea  cryslaliige  out  of  an  amorphona 
maae  without  their  component  parts  being  previously  thoroughly 
dissolved:  and  if  this  he  the  case  at  the  sut-fiico  and  at  the  ordi- 
.ry  temperature,  our  author  is  surely  not  the  man  to  doubt  the 
creBGod  general  beat  of  a  region  some  thousands  of  feet  below  tlio 
ace,  nor  the  intenser  chemical  action  which  may  be  expected 
snch  conditions  of  higher  temperature. 
Some  few  geologists,  currying  out  the  views  of  Bischof  to  an 
:tcnt  that  wonld  have  almi^st  satisfied  Werner  himself,  oceasion- 
y  reiterate  the  old  objection  that  an  igneons  origin  is  ineom- 
,tible  with  the  presence  of  water,  either  free  in  the  rock  or 
bined  with  other  substances  as  hydrated  minerals.  The  observer 
I  hu  wotehed  a  volcano  in  full  oiTiption,  or  even  during  its  milder 
lawa,  ia  not,  I  believe,  likely  to  run  into  this  fallacy.  If  any 
le  nibetaDCC  is  erupted  on  a  stupendous  scale,  it  is  surely  water. 
e  Tast  balling  volumes  of  steam  that  eome  bursting  up  in  quick 
reeasion  through  the  seething  lava  of  the  crater  tell  at  once  of 
|tlie  great  bodies  of  water  which  form  a  principal  agent  in  the 
iietivily  of  the  vent,  ond  of  the  manner  in  which  the  melted  stony 
utter  below  miist  be  suflueed  with  it  in  more  or  lees  notable 
portions.  The  ingenious  microscopical  observations  of  Mr.  Sorby 
ow  us  bow  the  minute  pores  of  crj-stalline  rocks  may  enclose  it 
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mochanically  dispersed  throughout  their  substance;  and  the  m- 
Boarches  of  Doubroe,  Dc-viUe,  and  others  have  proved  how  Bome  of 
the  Bilicalcd  minerals  composing  the  lavas  rotuin  for  a  length  of 
time,  and  up  to  the  moment  of  their  soliilificutioii.  large:  quanUtJea 
of  water,  thus  showing  that  it  would  remain  a  constituent  of  sitni- 
lar  rocks  until  they  are  relieved  from  superincamlu-nt  pn^sure  by 
aetually  makinj^  their  apiieuranoe  at  the  aurfaet-,  wht'ti  they  would 
bo  subjected  only  to  the  ordinary  weight  of  the  atmospherp. 

Among  the  foremost  in  applying  the  researches  of  cbc^cal  gw- 
logy  to  the  elucidation  of  the  strueture  of  a  vast  tract  equal  id 
extent  to  many  of  our  European  kingdoms,  Sir  William  Logan  and 
Mr.  Sterry  Hunt  have  in  Canada  arrived  at  remarkable  conclu- 
Bions.  Tlie  deseri]itive  catalogue  prepared  by  them  for  their  un- 
rivalled collection  of  the  rock-substanees  contiibuied  by  the  Survey 
to  the  last  Intomational  Eshibilion,  and  the  roluminoua  Iteport  pub- 
lished in  \M3,  are  fraught  with  fads  and  BUggestions  of  great 
value,  .\raong  the  eruptive  rocks  a  lat^e  proportion  occur  with  a 
character  so  like  those  of  their  European  congeners,  and  nnder  cir- 
ciimstances  so  similar,  that  no  doubt  is  i'elt  by  the  writers  as  to  their 
origin.  The  felsjiatbic  rocks  described  by  thom  under  the  name  of 
trachyte  occur  in  large  masses  in  the  mountains  of  Brome  and  Shrf- 
ford,  and.  as  dykca  of  a  clearly  intnisive  character,  at  Chambly  and 
near  Montreal.  No  uncertainty  appears  to  osist  as  to  the  similar 
origin  of  the  dioritos  of  Taraaska,  Mount  Johnson,  and  Belceil  and 
Eigaud  Mfiuntiiins.  More  interesting  are  the  doleritcs,  part  of 
thom  composed  chiefly  of  black  crystalline  augite,  eometiiues  almost 
to  the  esclusion  of  every  other  mineral.  Those  rocks,  especially 
abundant  in  the  county  of  Grem-illc,  are  referred  to  three  (Efferent 
periods  of  eruption — one  during  the  Silurian  epoch,  one  before  it, 
and  another  after  it.  The  newest  of  them  is,  however,  said  to  be 
traversed  by,  and  therefore  to  be  more  ancient  than,  the  "  trachytes" 
of  Montreal  and  Chambly,  The  dolerites  are  largely  found,  both  in 
dykes  and  masses,  in  the  mountains  of  Montarville,  Rougemont,  and 
Mount  Royal.  Occasionally,  as  in  the  former  of  these  localitice, 
varieties  dilFerent  in  colour  and  texture  are  arranged  in  bands, 
"  whoso  varjing  tliickncss  aud  curving  lines  suggest  the  notion  that 
they  have  been  produced  by  the  flow  and  the  partial  commingling 
of  two  semifluid  maaaes."'  The  doleritea  are  thus  attributed  to  a 
much  earlier  period  than  baa  been  allowed  to  them  by  observera 
in  European  regions.  That  of  Montarville  ia  noticeable  for  the 
large  siie  of  its  imbedded  crystals  of  augite,  and  for  its  great  pro- 
portion of  olivine  in  yellowish -brown  rounded  crystalline  masses, 
from  one-tenth  to  half  an  inch  in  diameter.  Its  felspar  la  stated 
to  have  nearly  the  composition  of  labradoritc.  The  similar  rode 
from  the  other  localities  contains  also  olii-ine  in  places,  and  is  di- 
atinelly  seen  to  break  through  the  Lower  Silurian  strata  ;  and  when 
it  is  alleged  that  fragments  of  that  mineral  and  of  augite  are 
found  in  the  dolomitic  conglomerates  near  Montreal,  we  have 
what  appears  to  be  decided  evidence  of  the  intnision  of  these 
rocks  before  the  close  of  the  Silurian  period.     This  conglomerate, 
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I  iDtersected  by  dj-kes  of  a  finer-grained  dolerite,  which 
has  s  atroDg  resemblance  to  the  newer  dolerite  of  Groiiville,  to 
which  an  e:[act  dute  does  not  apj>ear  to  have  been  assigned. 

The  observations  which  arc  tlius  placed  before  us,  and  which  assign 
60  great  an  antiijiiity  to  the  outburst  of  some  of  the  augitic  or  pyro- 
xenic  rocks,  require  iis  to  rcc<.'ive  with  caution,  or  at  a!l  events  to  allow 
eaceptiona  to,  tiie  views  projxiuiidcd  by  contiijeiital  writers  on  the 
Bge  of  certain  claHses  of  igneous  rocks,  Mr.  David  Forbes  has  re- 
cently estabU.fhed  •  the  true  doleritic  character  of  the  so-called  white- 
and-grecn  roik  of  the  Dudley  coal-fieid— a  destructive  intnider, 
which  must  have  made  he  entry,  vertically  and  horizontally,  after 
the  eonsolidation  of  the  Carboniferous  strata ;  but  there  is  no  doubt 
Ih^t  in  a  general  way  we  have  to  look  to  still  more  recent  periods  for 
the  chief  evohition  of  substances  so  nearly  akin  to  our  modern  lavas. 
Certain  of  the  bolder  writere  of  the  continental  schools  make  no 
of  difficulty  in  ascribing  an  igneons  origin  to  many  of  the 
ne  limestoneB,  and  especially  to  those  which  in  many  coun- 
aro  inserted  among  the  gnarled  and  contorted  beds  of  gneiss 
mica-schist.  The  Canadian  aurveyors  have  mot  with  eaamplos 
this  rock,  appearing  in  a  form  so  like  that  of  true  intrusion, 
filling  lines  of  crack  in  the  gneiss  at  right  angles  to  the  general 
ction  of  the  strata,  that  they  venture  on  an  explanation  ditl'ering 
at  little  from  that  of  the  mo»t  thorough  plutonist.  "  Many  of 
hose  rocks,"  they  say,  "  which  have  hitherto  been  described  as 
iptive,  are  sediments,  which,  although  altered  and  retaining  but 
Sttlc  evidence  of  their  former  condition,  are  still  in  the  beds  in 
rhieh  they  were  originally  deposited.  At  the  time  of  their  che- 
Bicol  raetamorphism  they  were  impregnated  with  water,  and  by 
lie  joint  action  of  this  and  of  an  elevated  temperature  were 
■idently  reduced  to  a  more  or  less  plastic  mass.  This  in  some 
ses  in  found  to  hove  been  displaced  and,  having  forced  its  way 
nong  disrupted  strata,  to  have  assumed  the  form  of  an  intrusive 
ck.  which,  becoming  consolidated  under  sufficient  pressure,  retains 
the  same  mineral  character  as  its  parent  hed''t.  The  phenomena 
^ohw-Tved  in  some  portions  of  the  Laurentian  system  lead  the 
^Huthors  to  the  conclusion  that  "  the  stratified  crystalline  limestone 
^Bf  that  series  was  at  one  lime  plastic,  and  when  in  that  condition 
^Bras  forced  into  the  fissures  of  broken  siliceous  strata  in  the  vicinity, 
^Bliu^  taking  the  form  of  an  eruptive  rock." 

^B  Another  of  the  erystallino  masses  which  in  many  regions  form  an 
^^niportant  coDstitiient  in  the  stnicture  of  the  solid  crust  of  the  earth 
is  ophite  or  serpentine,  on  which  the  authors  of  Canadian  geology 
hold  very  decided  opinions.  They  assert,  indeed,  that,  althoiigli 
generally  described  by  European  geologists  as  intrusive,  the  ser- 
pentines of  the  Laurentian  and  some  of  the  overlying  formations  are 
"stratified  rocks  of  sedimentary  origin,  although  it  ia  not  impro- 
'  able  that  seqicntine  may  in  certain  caaes,  like  hmeatone,  assume 
lie  form  of  an  eruptive  rock." 
It  is  noticeable  that  the  serpentines  of  the  Laurentian  system 
BnU  AMoe.  Report,  ISHH.  t  Qeulog;  of  Canuk,  p.  G43. 
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Bjre  of  nnuBually  lov  specific  gravity,  and  appear  to  conbuti  no  ana 
of  nickel  or  ehroraiiun  :  whilst  thoHC  which  belong  to  Ihc  altered  Silu- 
rian roiks  jield  ftlmost  always  a  Btnull  percentage  of  nickel  (rarely 
more  than  two  or  three  thousandths  of  the  mineral),  and  present  in 
many  instances  deposits  of  chromic  iron  Huffieienllj-  exten9ivL>  to  be 
workitble.  The  density  of  various  examples  of  iheae  latter  lerpen- 
tiiies  Is  given  at  trom  2-540  to  ^-(iOT. 

Without  impugning  the  correctness  of  the  concInsionB  thas  drawn 
fnr  Canada,  and  whilst  admitting  that  in  Europe  we  may  have 
interetratified  masses  of  a  very  eimilar  character,  oa  in  North  An- 
glesey, and  Glen  Lochy  in  Perthshire,  one  must  in  poesiug  enter  a 
caution  against  adopting  similar  views  too  generally. 

Various,  indeed,  as  ^e  colours  presented  to  the  eye  by  this  rod 
(serpentine)  are  the  opinions  ottered  to  us  by  geologiflla  and  chemigta 
upon  its  origin  and  history.  Downright  an  com  promising  igneons 
fusion  has  been  the  explanation  most  readily  suggested  to  obaerveis 
who,  like  the  Italian  and  many  of  the  FreneJi  writers,  are  fiunitior 
with  the  intnisivo  and  fragmontnty  appearance  eihibited  by  this 
substance  in  Italy  and  the  Levant".  The  distortion  and  alteratioD 
of  the  Tertiary  strata  when  in  contact  with  it  appear  to  favour  their 
views :  and  somo  of  the  Italian  geologists,  in  describing  the  slnic- 
tnre  of  Tuscany,  even  recognize  several  distinct  epochs  of  serpen- 
tiiiotis  intrusion,  all  of  them  posterior  to  the  Lower  Eocene. 

The  idea  siiggcBted  many  years  ago  by  Breithaupt,  that,  in  anal<^ 
with  a  pseudoiuorphous  mineral  which  he  had  determined,  it  was 
probable  that  large  masses  of  hornblende  rock  hod  been  changed  to 
serpentine,  has  borne  frait  in  an  abundant  crop  of  speculations. 
Thus  H.  Miiller,  ii.  Itoso,  Blschof,  and  others  derive  many  of  the 
serpentines  of  Saxony  and  Southern  Germany  from  the  metamor- 
phisra  of  eklogitc,  of  granulitc,  and  of  gsbliro  or  euphotide. 
Tsehemink  looks  upon  that  of  Giimbelborg  in  Moraviat  as  pro- 
duied  by  the  decomposition  of  a  rock  of  anorthitc  and  augite  ;  and 
Bischof  suggests  that  the  celebrated  serpentine  mass  of  Snarum,  in 
Norway,  is  the  result  of  a  transformation  of  a  mass  of  olivine.  In 
fact  the  chemical  probability  of  hydrated  silicate  of  magnesia  being 
produced  fay  various  decompositions,  and  Ihe  tendency  of  these  ophi- 
olitic  rocks  to  appear  geographically  associated  with  diorile,  gra- 
Dulite,  gnbbro,  chloriw-schists,  and  cklogite,  seem  to  offer  a  premium 
to  the  ingenious  for  inventing  an  almost  infinite  series  of  possible 
combimitions  and  permutations.  In  the  curiously  patterned  stripes 
and  anastomosing  veins  which  so  many  varieties  of  serpentine  pre- 
sent, and  in  the  numerous  minute  cryetalliied  minerals  (garnet,  mag- 
netite, chromic  iron.  &:c.)  which  are  disseminated  in  them,  there 
appear  to  lie  the  materials  for  a  history :  and  yet  we  may  ventoro 
to  exprefis  a  doubt  whether,  when  we  see  a  mountain  moss  consist- 
ing at  one  end  of  serpentine  and  at  the  other  of  diorito,  with  a 
gnidual  passage  in  the  intermediate  part,  we  are  obliged  to  con- 
clude that  there  has  been  liistoriL-ally  an  actual  transition  &om  the 

•   Vide  bIbo  Fiedler,  ■  Reise  in  Griechenland."  Leipzig,  1840,  p.  432. 
f  SiURungBber.  d.  H'irn.  Akod.  ISliO,  p.  133. 
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flW  to  th«  other  sinM  the  mnsa  has  occupied  iU  present  pomtion. 
ftadi  &  conclusion  may  etill  be  questioned,  even  Ihuu^-h  the  chan^ 
be  fihown  to  be  n  natural  one  (by  the  occurrc-nce  of  a  pscudomt/rphouB 
minemi).  imd  be  conjirnied  as  a  potcibility  by  the  rtwullii  of  Inborulory 
experiment. 

Many  of  these  BOKgested  procefwci  remove  as  after  nil  by  only  on* 
atage  ^m  the  main  qiieation  of  ihe  ori^n;  for  if  we  eoncedo  that 
the  Berpentine  had  boen  trouBmuted  frum  a  rock  of  labradorite  and 
dialtage  (gabbro),  or  of  nnurthie  felspar  and  hornblende  (diorite), 
we  pass  back  to  compounds  irhieh  are  much  more  akin  to  the  con- 
fesdcdly  igneoua  rocks,  and  thus  find  it  Btill  more  difficult  to  derir* 
them  from  sedimentary  strata. 

Our  President  in  1859,  I'rof.  Phillips,  referred  in  hia  AddresB  to 
tJiis  vexed  question  as  affecting  the  great  nnstrutilled  nimw  of  the 
Liiard,  in  Cornwall,  and  gare  ns  the  two  opposite  hypotheses,  show- 
ing bow  the  oeeorrenco  of  the  diallage  rock  with  serpentine  may  be 
made  to  chime  in  with  both.    But  the  argument  in  fiivour  of  the  ser- 
pentine h-iTing  been  originally  a  iitrutiBed  mass  which  hiia  undergone 
metwnoqibuin  is  ritiiited  hj  the  inoorrectnc#3  uf  the  obserrationa 
on  which  it  is  foundi'd.     It  is  true  that  on  the  n>uth  of  tbo  great 
body  of  the  serpentine  its  junction  with  the  liomblindio  nnd  micn- 
i-ous   elnte   is  obBCure ;    but  on   the    north   there    nre   spots    (not 
'unnoticed  by  De  la  Boche),  as  at  Penenrroek  and  Tronithen  near 
at.  Kevenie,  where  the  slatj-  strata  are  decidedly  changed  by  the 
proxitnily  of  the  serpentine*,  and  where  they  dip  off  from  that  rock. 
I  Moreover  at  Kennsck  Cove,  on  the  soutli  side,  may  be  seen  a  hold 
aple  of  the  iiitrosion  of  a  great  vertical  tongue  of  tliis  rock, 
lateral  branches  culling  into    the   black  (ugillaceoQS   slate, 
Bimilar,  indeed,  to  the  Italian,  although  on  a  RmidltT  scale,  we  huvo 
I  here  instances  which  allow  no  doulit  that  the  material  has  been 
itruded  in  a  plaatic  state  into  rocltB  with  which  it  came  into  con- 
,  teBTing  it  open  to  us  to  believe  either  in  siniplo  fusion,  like 
of  a  d«ep-«eated  lavs,  or  in  that  state  of  pl.'isticity  from  other 
aical  action  which  w  offered  to  ob  by  the  (,'iinuilian  geologists  aa 
more  ju^bable  condition. 
Thegabbroor  granitonelCrousa  rock),wluch  forms  a  fine  element 
[in  this  district,  from  St.  Keveme  to  Coverack  Cove,  offers  in  ita 
loccarrence,  as  it  appears  to  me,  no  support  to  the  opinion  of  ite 
jeal  trunsfonniitJon  into  serpentine. 
Excluding  from    jiresenl    consideration    a  few  somewhat  far- 
theoricB,  in  which  authors  have  carried  to  an  extreme  the 
of  removing  by  percolating  water  those  elementary  sub- 
net  which  ore   not   required   and    introducing   those    that   are 
needed  for  the  composition  of  serpeuline,  we  observe  that  among 
thoM  who  demur  to  its  igneous  origin  there  are  two  veiy  opposite 
vi«w».     The  majority  are  eatisfled  to  derive  it  from  another  and 

*  On  mj  reoi'iitlj'  showing  rrnpnentA  of  oMrlj  adjoining  clny-Blate  to 
Tmv  iMOdate  Mr.  Duird  Forties,  ^K.S.,  a  thorouglilf  ei[n-rii-nwd  nbscrror 
j  tn  luch  nukttera,  he  rMOgTii«<d  at  onee  the  charaften  or  a  killos  sltcrcd  b;  tlio 
tsoauet. 
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decidedly  cryatulline  unsti-iitified  rock,  in  which  the  eonfltitnmU 
are  augito,  or  hornblende,  and  a  febpur,  whilst  &  few  invetitigaton, 
chieliy,  however,  for  o  speciiil  region,  term  it  an  iiidiffenoui  roi'k,  as 
having  heen  ttlcored  in  situ  from  a  HeA-boruo  sediment. 

At  the  riak  of  being  tudjous,  I  havo  dwelt  on  those  vtmalions 
of  opinion  touching  ihc  cxplimation  of  farts  npon  which  we  are 
moat  of  us  agreed,  because  the  aiibstancea  thus  referred  to  bBVe, 
in  conHequcnce  of  recent  investigutionH,  been  invpAwd  with  a 
special  interest,  and  because  it  haa  bt-en  shown  that  they  are 
connocted  with  tclliiric  and  even  coamical  phenomenii  on  a  nobler 
scale  than  had  been  anticipuled,  even  by  tbese  geologists  who  had 
oacribed  tu  theni  an  active  part  in  the  elevution  of  mountain -chaina. 

The  grandest  feat  of  geologiciil  science  within  the  laat  few  years 
\9  the  astounding  estensiou  of  the  scale  of  geological  time  conse- 
quent on  the  discovery  of  the  ^;oo»  Camidrnse  ;  aui,jiaee  the  objec- 
tions of  the  few  who  EtiU  doubt  the  organic  character  of  those 
remains,  one  of  the  most  curious  facts  connected  with  them  is  their 
almost  universal  preservation,  wherever  they  have  been  found,  in 
minerals  of  the  augite  and  serpentine  class,  associated  with  carbo- 
nate of  hme.  The  elaborate  arguments  of  Messrs.  King  and  Kownej 
(Quart,  Joum.  Ueol.  Hoc.  vol.  xxii.)  in  favour  of  the  mineral  origin 
of  "  Kozoonal "  structure  had  at  one  time  a  strong  show  of  support 
in  the  fact  tbat  these  oppcamnccs  were  always  ubsenod  in  lerptn- 
tiiuio'  limestones  (opbicalcite)  only,  whether  in  Canada.  Connemaro, 
Tyree,  Bavaria  (Dr.  Giimbol),  or  Bobemia  (Dr.  von  Hochstetter), 
notwithstanding  great  discrepancy  in  the  age  of  some  of  the  depo- 
sits. Hut  the  announcement  made  by  Dr.  Carpenter,  in  the  Quart. 
Joiirn.  Geol.  Soo.  for  August  last,  of  Dr.  Dawson's  discovery  of 
Eosooa  preserved  in  carbonate  of  hme  pure  and  simple,  would  apiiear 
to  cloae  tbe  dLscnsaion.  Its  occuiTcnce  in  strata  of  a  nicljunor- 
phic  character  woidil  incline,  1  believe,  most  geoiugista  to  conclude 
that  iheee  minerals  had  been  formed  by  metamorjdiic  action ;  Bud 
the  midoubteil  evidence  wliich  we  posceas,  that  both  chrysotile  (a 
fibrous  serpentine)  and  some  varieties  of  augito  or  pyroxene  have 
been  in  some  cases  crystalli/^d  out  by  the  action  of  thermal  waters, 
would  countenance  the  supposition.  But  Prof.  Sterry  Hunt,  who 
haa  so  ably  laid  before  us  the  results  of  his  ijivca ligations  on  the 
Canadian  minerals,  has  ventured  on  n  bolder  hj-pothcsis.  The  soft 
portion,  or  tareode,  of  the  organisms  has  been  replaced  by  one  or 
other  of  the  following  aihca tea — a  white  pjToseno,  a  pale~grcen  ser- 
pentine, and  a  dark-green  alnniino-nmgncsian  mineral,  allied  to 
chlorit*  and  pyroskierite,  and  referred  by  bim  to  loganite.  The 
septa  between  the  cells  relaiii  probably  their  origiiiid  compositinn 
of  carbonate  of  Hme,  which  in  some  specimens  ia  associated  with 
carbonate  of  muguesia.  Dr.  Hunt  infers,  from  the  circunistaiiccs  of 
their  occurrence,  that  these  fiilicates  were  directly  deposited  in  walere 
in  the  midst  of  which  the  Eiiioiin  was  still  growing,  or  had  only 
recently  perished,  and  ihut  they  penetrated,  enclosed,  and  pre- 
served the  calcareous  structure  precisely  ae  carbonate  of  lime  might 
have  done.    Not  that  these  eilicatos  are  limited  by  the  extent  of  tbe 
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organic  strnctures  ;  for  whilst  large  quantities  of  them  aru  fotrnd  at 
eafb  of  the  localities  of  Grenville  und  Calamet,  in  maascB  wLich  aro 
entirely  dcslitnt*  of  nnnains  of  Eozoon,  and  yet  would  seem  to  have 
been  deposited  ut  the  sume  time,  otbfr  jiortions  appear  to  have  had  the 
orgnuic  stmoturc  oblitcmtod  by  cloavagi'-planps  duo  to  thcpryatidlixa- 
liou  of  the  pyroxene.  In  the  actompaiijiiiK  strata,  we  are  iiifonned, 
fiuely  crvHtulliied  pyroxene,  hombleurli',  jihlo^jpite,  apatite,  imd  other 
minerals  often  occur.  "  These  oliservutions,"  says  Dr.  Uuiil, 
"  bring  ihe  formation  of  siUeeouB  minerals  fuee  to  face  with  life,  and 
shotr  that  their  generation  was  not  inconipiitibk-  with  the  contom- 
poruieouB  esistence  and  the  preSL'rvuHon  of  organic  forms."  Moro- 
OTcr  they  Bup]iort  a  view  previously  put  forward  by  him,  that 
"  these  silicated  minerals  have  been  formed,  not  by  aub»t'(]uent  mc- 
tamorphism  in  deeply  buried  sedimenla,  but  by  reactions  going  on 
at  the  earth's  BUrface."  And  in  support  of  this  position  he  has 
re^lindl^d  us  that,  in  recent  as  well  as  ancient  dejioRitt,  the  most 
delicate  foms  of  organic  structure  have  been  in  some  iust.aaces  pro- 
Bcrred  by  the  infiltration  of  the  mineral  i/hiia>iiiff,  so  well  known  as 
the  eolouring-suhsljiace  of  the  Greensand,  and  itse!!'  a  hydrous  com- 
bination of  Btlica  with  Bcsqioxide  and  protoxide  of  iroa,  with  alumina, 
and  potaJth.  Supposing  that  ui  the  ooze  at  the  bottom  of  the  sea 
disBoIvcd  silica  comes  into  contact  with  iron-oxide  rendered  soluble 
by  organic  matter,  the  resulting  silicata  deposits  itself  in  the  cavi- 
tiea  of  sheila  and  other  vacant  spaces.  "  A  process,"  Dr,  Hunt 
euggedts,  "  analogous  to  this,  in  its  results,  has  filled  the  chambers 
and  cuiiiJs  of  the  Laurentiun  Foraminifera  with  other  sihcjilos; 
but,  from  the  comparative  rarity  of  impurities  in  the  siKcates,  it 
would  uppe:ir  that  they  wtTO  deposited  in  clear  water"*. 

Since  Wiihler  (above  twenty  years  ago)  showc-d  how  apophyllito 

^eonld,   as   a  laboratory  esperitneut,  bo  dissolved  in  water,  niiil  bo 

Eproduced   from    the   solution    in   crystals,    abundant   proofc  havo 

en  given  of  the  power  of  water,  especially  at  an  elevalod  tem- 

erature   and  if  saturated  with  carbonic   acid,  to   destroy  many 

Klicate   minerals,    and    also,    under   varied    cnruhliDns,    ^D    rccom- 

rpose    D    number    of    fumiiiar    Bj)eeii'B,    particularly    among    the 

fhydratc"!    Bilieates,      Even    the   cxtrcmo    feebleness   of   the   aclioll 

ffhich  cariHjiiic-acid  wiitfr,  and  water  under  great  prcssuref,  excr- 

idsos  upon  miiny  of  these  minerals,  and  most  notubly  on  silicatea  of 

Bt'sia,  must  not  bo  allowed  to  blind  ua  to  the  numerous  examples 

eh  prove  the  efficacy  of  this  agent.    Sueh  arc  : — the  grecn-eurth, 

LJiing   the   interior   of   amTgdulniJul   cavities;     neolite,   a   hydioua 

idlicate  of  magnesiii.  which  is  formed  at  the  present  day  in  one  of  ihe 

an-mines  of  Arendal ;  and  meerBchaum,  occasionally  exhibiting  Iho 

brm   of  HtlU-  and   several    freshwater   sheila   in    the  marl-beds  of 

Quart.  Joiim.  OvdI.  Soc.  |f*64,  p.  71.    These  obaervnlions  and  opinions  Imve 
,|)c«ii  r«*Utti<H.  ID  couneiion  with  aililiti'iniil  mutter  on  the  Eoioon,  in  Llic  *  Heport 
Ihc  OroloEiical  Surrey  of  Cnniula'  for  l8tiU,  of  which  the  proob  have  kindlj 
ru  ftirwardcd  lo  mp  bj  Sir  Williiirii  Logun. 

S»  alto  the  nccllent  pnper  on  Olauconito.  ^bj  Eaaahofer,  in  Jour,  (iir  prak. 
Jieni.  ll^l.  p.  361, 
t  Biachof,  CbRm.  OpoL  vol.  i.  pp.  3  and  Ul. 
OL.  XXIII.  • 
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YallccaB,  near  Madrid,  where  there  can  be  no  douht  that  the  new 

mincriU  hua  been  produced  by  silica,  probably  hydratcd,  hrotight 
into  contact  with  carboiiBtes  of  limo  iind  miigut*iu  held  in  solu^oa 
in  water  by  carbonic  acid*. 

But  in  these  instanci'M,  and  in  many  of  those  pBeodomorphoni 
silieatcB  for  this  invo  tigiition  of  which  we  owe  bo  much  to  W.  voa 
Hftidinger  and  Dr.  Blum,  where  no  doubt  can  esiet  that  the  coD- 
Btituont  elements  hare  been  dissolved  in  water,  ajmoet  JiU  the 
evidi^oce  requireB  th^t  very  long  periods  of  time  should  be  token 
into  account ;  and  their  mode  of  formation  is  scarcely  compatible 
with  the  speculation  by  whifh  Dr.  Sterry  Hunt  would  derive  them 
from  dopoaitH  in  clear  sea-water  contemporaneouidy,  or  almost  w, 
with  the  growth  of  the  earlieat  known  forms  of  organic  cxietenw, 
Moreover  the  very  fact  described  by  him,  of  tJio  occurrence  in  the 
associated  beds  of  large  and  well -ciys toll izod  Bpccimens  of  variom 
minerals,  seems  to  teach  that  a  very  gradual  and  long-oontinuBd 
action  after  the  first  deposition  of  the  Bedimontaiy  material  can 
alone  account  for  the  pheiioraeua. 

Let  it  be  granted,  however,  that,  undercertain  conditions,  watery 
soluiionB,  aided  probably  by  high  temperature,  have  been  iostrtt- 
mcntalin  the  production  of  Bome  varieties  of  the  silicates  of  TOagneeia, 
lime,  alumina,  aad  iron,  it  is  yet  to  bo  considered  whether,  in  deid- 
ing  with  the  great  masses  of  crystalline  rock  in  which  the  same 
minerals  occur,  we  are  not  still  justified  in  referring  thom  to  the  same 
more  deeply  seated  and  esteusive  agency  which  in  bo  many  ports 
of  the  world  is  giving  us  the  dearest  proofs  of  the  reaction  of  the 
interior  upon  the  surface  of  the  globe. 

Our  Foreign  Correspondent,  M.  Daubreo,  already  bo  diatingniBhcd 
for  bis  reeearchoa  on  metamorphism,  has  recently  published  the 
results  of  his  Synthetical  Exjierimects  on  Meteorites,  and  has  (bus 
brought  before  us,  Irom  an  entirely  different  point  of  view,  an 
inijiiiry  into  the  nature  and  origin  of  the  silicated  magnesiun  rocks 
and  minerids. 

It  should  be  premised  that  Patrin  long  ngo  (in  1809)  directed 
attention  to  the  identity  of  composition  of  the  meteorites  with  the 
substances  ejected  from  terxestriul  volcanos ;  and  more  reccnily 
(in  1S58)  Von  Reichenbach  boldly  sketched  out  some  of  the  con- 
clusions now  experimentally  arrived  at  by  Daubreo.  Comparing 
the  meteoric  stones  with  dolerite,  Eoichcnbaeh  ehowod  that  the 
former  contained  very  few  substances  which  are  not  to  be  found  in 
the  latter,  and  that  the  mineral  species  which  ore  met  n-ith  in  the 
meteorites  occur,  almoat  all  of  them,  in  the  volcanic  and  plutonic 
rocks  of  the  globe.  Hence,  he  continues,  we  must  infer  that  deep 
down  under  the  volcanos  there  exist  masses  of  the  same  material 
as  the  taotcoritesi ;  and  we  may  suspect  that  the  interior  of  our  earth 

*  A  di^i'tDVLon  of  thifl  C4W,  and  an  Glaboratp  acixiunC  of  tb^  onmrTPiir^  of 
anoiht^r  li_vdrn[ei"l  nilict^t^H  tlmt  of  7.inc,  whiili  apiieur*  lo  Ikitc  bpcn  drposil^  in 
certain  caroms  biticp  tho  tium  of  Ff^phiifi  primu/ntiifn,  Ao.  wiJl  be  found  in  the 
PicelToiit  'Nolft^  on  the  Geology  a tul  Minomlogj  if  tliu  Spaniflb  ProrinCCB  of 
SantAndcr  and  Uodrid,'  by  Dr.  Sullivan  and  J.  P.  O'BeiU;:  WilUami  nai 
Korgnte,  18(13. 
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;  the  sane  nusnl  compontion  ae  thme  bodies,  or,  indeed,  may  be 
_  _'_        -■--'-    J  aggregation  of  meteoriles ', 

Var  me  puipuae  of  coropnristm  with  rpfoii-in.'o  to  the  Bulistiuipcfl 
of  which  Ihi-y  «ro  composiYl,  the  meteorites  niiiy  be  dividwi  brvtarDy 
into  two  grral  chwBes,  the  irons  uni!  the  sl'tnea.  The  I'oninir  nJmit  of 
tliroe  siibdiTisionB  ; — l^t,  the  motJillic  iron,  without  tui)'  Htuny  od- 
BUxtore ;  2nr).  the  iron  contuiiiing  grains  or  globules  of  peridoto 
(chrysolite  or  olivine) ;  3rd,  iron  associulcd  with  Bilicotes,  pjrosi-ne, 
sud  peridote  {lis  that  of  the  Siorra  de  CLaco). 

The  meteoric  stones,  OH  the  other  haiid,  for  the  most  part  contiHU 
native  irou  onlv  in  minute  graina,  dissemiiiatrd  in  th^  midst  of 
mlicate«,  the  bases  of  wliich  are  cliielly  magnesia  and  protox'de  of 
iron,  bringing  a  large  portion  of  them  into  the  category  of  pe-idote. 
Othere  cout.iia  no  native  iron,  but  are  formed  chitfly  of  pe_'rtoto 
(ChrtwignT),  or  of  a  less  basin  silicate  (Hiahopvilie,  IS'JS) — or,  again, 
of  a  granular  compound  of  urjorthile  and  pyroxene,  like  many  of  the 
kviu  (Juvin;);*,  Jonzac,  nnd  Stauncni). 

M.  Daubrec  first  describcB  hw  experimcnta  on  rlie  imitalion  of  tht 
mtltoric  irom.  The  most  characttrislie  feature  of  tliesc  niiwsPB  is 
th«  cfystalliiie  pattern  (WidmunBtiit Ion's  figures)  which  is  bruj;rht 
to  viuw  on  a.  poliiihed  eiirfacc  by  the  action  of  an  acid.  Siuplo 
Vision  of  the  meteorite  of  Cailio  (VorJ  ic  n  hrattjue  of  alumina  (to 
avoid  the  contact  of  carbon,  -which  would  have  comhinod  with  the 
iron),  was  insufficient  to  reproduce  the  appearance,  although  the 
resulting  eubetjmce  was  certainly  crystalline,  ^'urther  espcrimcnts, 
in  which  soft  iron  was  associated  with  some  of  the  other  substancea 
that  commonly  accompany  meteoric  iron,  such  na  nickel  and  proto- 
■ulphide  of  iron  and  sdicon,  yielded  a  highly  crystalline  result,  but 
not  yet  of  the  true  character.  If,  however,  to  the  soft  iron  was  iiddcd 
phosphide  of  iron,  in  the  proportion  of  from  two  to  five  or  ten  per  cent., 
and,  still  better,  if  there  was  introduced  at  the  same  time  nickel,  and 
if  a  mnes  of  as  much  as  two  kilogrammes  in  weight  was  operated  on, 
there  appeareJ,  when  the  cooled  lump  was  poliiihcJ  tind  etched,  in  the 
lidst  of  dendritic  patterns  of  great  regularity,  linos  of  a  brilliant 
nalerial  dispersed  in  a  reticulated  form. 

A  third  mode  of  attempting  the  imitution  waa   that  of  meltJDg 
own  certain  terrestrial  rock-Bubstaoces,  aa  pcridote,  Ihorzolitof, 
llypersthcno,  basalt*,  und  meliiphyreB.      By  this  means  sjiccimena  of 
^'roQ  wore  obtained  which,  lioth  in  oompoailion  und  structure,  boro 
ong  resemblance  to  many  of  the  siderolitcd.     Eiipecially  was  this 
Dtable    in    the   metal   oblainod   from    the  Iherzolite  of   Trades 
Sadtcm   Pyrenees).     These   iirtifieial   irons   were  then   found,  like 
iie  natural  meteoric  ones,  to  contain  nickel,  chromium,  and  phoe- 
lide  of  iron,  the  latter  in  long  needles,  recalling  the  appearance  of 
lie  natural  patterns. 
hoiuaion   of  Ihe  Mtteorie  Sronw.— Contrary  \a  what  might  hove 
espected  from  the  appesrauco  of  the  hlack  vitrilicd  crust  on  the 

•  PoggDndoriTa  ■  Annalpn,'  vol  ov.  pji.  500-1)62. 
t  LhcraoUte  (to  called  from  Llitrz.  in  tlie  Pyrenees)  is  n  rock  composed  of 
pnidots,  •DsUtiU,  uul  pjroieac  (&ugiU)). 
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surface,  the  BubBtanco  produced  by  the  melting  down  of  ineteoriU« 

obtained  from  above  thirty  difFerpnt  fulla,  was  in  I'Tory  caae  highly 
crystalline.  Thoso  of  the  common  type  prost'iit  ft  group  of  metallic 
gRinules,  dJBSpmiiiatcd  in  a  stony  niisturt-  of  peridots  (Mff^Si)  and 
enstntili'  (Mg  Si),  the  fonner  gi'tiinilly  OTi  tho  surface  aa  n  thin  eryB- 
talliae  pellicle,  the  latter  in  the  iuti'rior  iw  Iwng  nciculnr  crystals, 
A  notable  contrnsl  was  yielded  by  the  aluminona  meteorites,  such  ns 
thoac  of  Juvinas,  Jon/.no,  and  Btaunorn,  which  produced,  iiiatoad  of 
a  crystalline,  n  vitreous  mas*. 

But  perhaps  the  more  remarkable  results  were  those  obtained 
synthetically  by  melting  down  pieces  of  roclt  characterized  by  the 
miuornla  peridote  and  enatatite.  For  this  puqioae  peridote  (olivine), 
from  the  basalt  of  Lnn(*eiie  (Haute  Loire),  and  Iheraolittf,  from 
Virdessoa  and  Pradi's,  were  luncd  in  cartiitn  cruriblsB.  They 
milled  easily  (tnd  yielded  crystaUirie  substances,  the  latter  cspecitilly 
oliiscly  resembling  the  origiuiJ  rock.  Tlie  proportion  of  casta tite  (the 
bisilicate  of  magnesia)  was  found  to  be  increased  by  the  addition  of 
■Uica. 

When  similar  mineral  substances  were  melted  in  presence  of  n 
reducing  ftgciit,  the  iron  (which  in  the  other  enae  remained  combined 
in  the  silicate)  se^egafod  itself  in  grains  of  Tnrious  sizes,  si-pn- 
rablo  by  the  magnet.  Thus  a  perfect  uiialogy  wiw  established  be- 
tween ihe  above  rocks  and  the  meteorites,  us  well  in  thcar  stony 
minerals  as  in  the  irou,  which  always  eontnined  nickel. 

Furthermore  some  rcraarhahle  characters  in  the  structure  of 
the  stony  meteorites  were  found  to  have  been  imitated,  especially 
the  delicate  parallel  lines,  ultrihutable  to  cleavage,  which  are  visible 
when  a  thin  slice  is  examined  under  the  microscope,  and  the  glo- 
bular structure  where  the  little  spherules  are  sometimes  smooth 
at  the  surface,  at  others  drusy,  or  roughened  with  the  points  of 
minute  projecting  crystals,  like  the  meteorite  of  Sigeno,  November 
17,  1773. 

When  hydrogen  was  employed  as  the  reducing  agent  the  results 
were  very  similar,  and  the  reaction  would  take  place  at  a  tompora- 
tuTQ  nut  exceeding  red  heat. 

Again,  another  method  of  imitation,  the  roverso  of  the  foregoing, 
was  by  oxidation.  From  sUicido  of  iron,  heated  in  a  brasqae  of 
magnesia  by  the  gas  blowpipe,  a  auhstanee  was  obtained  estremcly 
similar  to  the  common  type  of  meteorite.  The  iron  was  separated 
partly  as  imtivo  iron,  partly  as  a  silicate,  forming  peridote,  some 
of  it  in  the  crystallized  state.  Further  details  of  resemblance  were 
attained  by  heating  a  mixture  of  silica,  magnesia,  nickelil'eroua  iron, 
and  phosphide  and  sulphide  of  iron.  The  stony  gang^ie  of  the 
melted  product  was  found  to  be  free  from  the  latter  three  substancea ; 
and  instead  of  the  simiile  phos[>hide  introduced  in  the  experiment, 
there  was  observaltle  the  triple  phosphide  of  iron,  nickel,  and  mag* 
nesium,  firet  noticed  by  Ber/^elius  in  meteoric  irons. 

The  preceding  expcrimunts  suggest  some  important  deductions  on 
the  condition  of  the  planctaiy  matter  from  which  the  meteorites  have 
been  diverted  to  our  own  globe.     M.  Daubrce  makes  no  attempt  to 
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the   lists  with  Von  Haidinger*,  Baron  Eeichenbach,  Prof. 

ince  Smith,  and  cithers,  on  the  questions  attending  the  entry  of 

these  bodies  into  our  atmoBpliore.  iinii  the  cirtiimstunces  of  their 
falJ ;  but,  conaiderinp  that  tht-ir  Biirfiice  alone  is  nioditit'd  by  thuati 
conditioiis.  he  iid'ertt  ihat  their  iiiloiior  muss  remains  the  Kume  aa 
when  it  wjis  wandering  in  apace,  and  may  to  a  jq-eat  esttnt  be  taken 
as  a  Hamplo  of  the  material  of  the  planetary  bodies  of  which  they  are 
the  fragroents. 

Althuugh  the  anhydrous  ailieates  already  bo  frequently  named  have 
idcntly  been  formed  at  au  t'levatcd  tomijerature,  it  would  apjx'ar 

t  such  temperature  was,  at  their  origin,  loss  high  than  that  used 

the  experiments.      The  stony  portion  of  the  meteorites  in   their 

tural  state  is  geiieruily  less  perfcctlj-  crystalhne  than  would  be 
Ktpect*d  of  a  compound  which  the  above  experiments  prove  t«  be  so 
ready,  after  full  ftwiou,  to  form  mosses  of  a  very  pronounced  crys- 
talline character.  And,  a^aiu,  the  irregular  lig\ire  of  the  grains  of 
iron  disseminated  in  the  stony  matrix  seems  to  point  to  the  material 
having  been  conBohdated  at  a  t<'mperature  below  that  of  the  ftwion 
of  soft  iron— a  point  of  view  whiuh  was  confirmed  by  esperiment. 

This  temperature  of  orij^nal  consolidation  is  ii  matter,  of  course, 

together  forei^   to   that   noted   at  the  time  of  fall,   and  existed 

irobably  very  long  anttirior  to  the  meteorites  coming  into  contact  with 

atmosphere ;  and  tiie  presence  in  a  few  easee  of  volatile  suh- 

.nces  in    the    mass  proves,  like  a   maitimiira    thermometer,  tho 
oderate  temperature  of  tko  body  before  it  was  doilected  from  its 
itgular  course. 

Seeing  how  nearly  the  composition  and  strueture  of  the  meteorites 
are  reproduced  by  the  two  methods  of  experiment,  M.Daubree  refers 
by  their  aid  to  the  original  mode  of  fonuation  of  the  bodies  from 
which  these  meteorites  come. 

If  they  were  produced  from  silicated  minerals  by  redaction,  in 
which  carbon  was  tlie  reducing  agent,  it  may  bo  objected  that  tho 
iron  could  scarcely  have  remained  in  the  metiiUic  stdto  :  and  if 
jfcydrogon  be  supposed  to  have  been  the  reducing  agent,  water  ought 
to  have  been  formed  at  the  surface,  wheiico  it  jippeara  more  simple 
and  reasonable  to  reeur  to  the  idea  of  an  oxidising  process.  Allow 
that  silicon  and  the  metals  existed  at  one  time  in  the  meteorites,  not 
combined  with  oxygen  as  Ihey  now  mostly  are,  and  this  by  reason 
[either  of  too  high  a  temperature  to  allow  them  to  remain  in  combi- 
ladon,  or  of  too  great  a  separation  of  their  particles,  then,  as  soon  as, 
tiy  their  cooling  down  or  by  their  condensation,  the  oxygon  was  able  to 
act  upon  the  other  elements,  it  would  at  once  combine  freely  with 
those  for  which  it  had  most  affinity,  and  if  not  sufficient  in  quantity  to 
oxidiKe  the  whole,  or  not  enabled  to  act  long  enough,  would  leave  a 
metallic  residue.  In  fact  there  would  be  produced  tho  silicate  of 
Di'igneaia  and  iron,  peridote  or  olivine,  and  granular  jiortions  of 
nicktlil'erous  iron,  and  of  sulphides  and  phosphides  of  iron.  These 
Tiew«,  whilst  applicable  to  a  large  proportion  of  the  meteoric  bodies, 
Vuold  require  modifications  for  those  rarer  varieties  which  consist 

*  See  Eaidingor,  '  Phil.  Mug.'  November  and  December  1601- 
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exsentifdlj  of  pyrosene  and  anorthite.  Whilst  the  mognefflan  silicate* 
cry d tall ize  so  reatlily  after  simple  furion.theae  latter  suhstanceswirald 
oiilj'  melt  tovilreous  uiid  (imorphoiiii  musws,  ami  in  ordtT  to  become 
crystalline  would  Imve  nccili'd  tht'  jiri'si'iipe  of  watpr. 

Aniil'i-iiff  lirlwefit  Mfli-Jirilfs  iiiiil  Trrrriilriril  liif'^'f.^JHot  onlyaTr 
the  clfnuTitary  substfliicea  contnined  in  the  meleorit**  nil  of  them 
known  in  our  own  glohc,  htit  the  moNt  iiljiiiidunt  in  both  enaee  AM 
iron,  silicon,  und  orygen.  The  resemhlnnce  of  the  meteoric  stonee  te 
our  eruptive  rocka  is  espodHlly  ohaervuble  in  the  few  examples  of  th« 
aluminous  closa  (Juiinaa),  which  nre  parullelled  by  the  lava  fonned 
of  aaortbite  and  pyroiteue,  as  tliat  from  Thjorsa  in  leeland,  and  in 
the  great  division  of  the  miigTiesinn  stones  which  bo  closely  roaeroblr 
peridotc  and  the  compound  rock  Iherzolito*. 

The  moat  marked  ditferences  are,  tha,.  whilst  protoxide  of  iiwi. 
whether  combined  with  silica  or  with  chromic  acid,  is  a  constituent 
in  both  cases,  the  magnetic  oxide  so  eo  nmou  in  our  mundane  rockj 
is,  OB  a  rule,  absent  from  meteorites,  whilst,  on  the  other  hand,  thr 
latter  contain  native  iron,  which  is  correspondingly  wanting  on  the 
Burface  of  the  globe.  Moreover  the  remarkable  phosphide  of  iron 
and  nickel  so  largely  present  in  the  meteoric  irons  is  a  compound 
not  occurring  in  our  roeks,  where  we  may  suppose  it  more  or  1«8  re- 
presented by  phosphates. 

The  importance  of  the  mngne«ian  rocks  of  the  peridotc  clan  is 
vituMsed  bv  the  presence  of  thut  mineral  in  almost  the  whole  serica 
of  the  meteorites,  and  by  the  numerous  phenomena  wbieh  tell  of  its 
existence  in  the  interior  of  the  globe.  The  basalts  and  doleritea  of 
many  ajid  distant  countries  have  brought  to  the  surface  friigments 
of  that  mineral,  often  left  angular  and  looking  as  if  they  had  been 
hrokeu  by  fore*  from  a  deeply  seated  and  preexisfent  mniiB.  Peri- 
dote  or  ohvine  forms  a  large  portion  of  certain  other  intrusive  rocks, 
as  the  Iherzolite  and  the  considerable  masses  of  the  componnd  termed 
by  Hocbatetter,  in  New  Zealand,  dunitff  •  and  to  this  we  have  to 
add  the  family  tie  that  elosely  connects  it  with  serpentine. 

No  doubt  it  is  still  a  disputed  point  whether  the  crystalline  grains 
of  ohrine  BO  commonly  obscrvshlo  in  basalt  and  in  certiin  lavas 
have  or  have  not  boon  prystallised,  in  sita,  from  the  elements  present 
in  the  general  melted  mngmn.  Von  Buch  was  the  first  to  point  out 
several  remarkable  instances  where  it  would  appear  that  this  mineral 
had  been  carried  off  unmelted  by  the  lava.  In  the  island  of  Lancerote, 
the  jagged  ridges  of  lava  near  Tingnatnn  exhibit  abundant  masses  of 
cryalalline  olivine,  which,  near  the  origin  of  eruption,  an?  often  as 
large  as  a  man's  head,  but  become  smaller  and  less  noticeable 
where  the  lava-streams  tail  ofl'towarde  BuhaeoJ.  Similar  project- 
ing lumps  of  olivine  had  been  observed  nt  Fuen  Calientc  in  Pidma, 
and  in  the  Vivaraie ;  and  more  recently,  our  medallist  of  to-dny, 
Mr.  Scrope,  has  drawn  attention,  in  his  work  on  Volcanos,  to  the 

•  8™  DHmour,  ■  Bull.  Soc.  Q^oL  de  Franco,'  ifir.  2.  vol.  lii. 
t  ThiH  roL'k,  forrntd  of  olivine  and  ohroiuito,  appears  U>  be  similar  lo  the 
meteorite  of  CbBengnj. 
J  Von  Bueh,  ■  CiuuirisohB  Inaeln,'  pp.  303-6. 
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^Wr,  the  iroD  cxidiies,-  as  well  ag  uertuin  other  bodies  nBsociated  with 
it,  and  especially  jjljcoii,  Tliis  oii.lation  gives  birtji  to  a  forruginotis 
^^licEitc,  which  i'otms  the  ujqicr  piiii  of  tlie  metallic  buth.  It  is  n 
^Hruo  liquid  scori;i,  wliiili  by  cooling  may  bceoino  pasty  un<I  then 
^Bohd,  and  will  prcwnt  in  the  lallor  stntf  u  atony,  cryslolline  etnu'liire, 
HEntirrly  ditTeit'iit  from  the  sjiougy,  eclliil:iT  ^ubslajices  which  hnvo 
"  b«ca  termed  volcanic  scorin".  Hue  b  b  tbi;  uictullurgicnl  sciisu  in  which 
the  scoriticalion  of  the  i;lobe  t-  iiileiidod  to  be  uiulcnttood. 

The  ra:ilfrials  thus  nH'cctefl  to  a  cfiiisidorBblo  depth  niuy,  orou  at 
the  pn'seut  timf,  csliibit,  according  to  their  dciilh,  mnnBLS  in  tho 
tbrei-  conditions  nbovc  named — the  sulid.  pusly,  and  lluid. 

Niitive  iroij,  so  •.'encrally  ji  I'onslitnenI  of  Ihe  nictcoriles.  ia  wont- 
ing, il  IB  true,  in  our  tcrrcstriid  roclis  ;  but  Iht'  cxpbmatiun  is  to  bo 
found  in  ibL-  complete  union  with  oxygen  tii  whicli  that  raettd  is 
jirono.  Atid,cuiisideringLbc  comparatively  jsmnllm.vis  of  ibe  iTuptivo 
jm-ks  open  tu  our  in  vest  i  initio  ii,  it  bcciu'  jirububle  thnt  Hitii  inere;ising 
"I'ptb  a  conteiMjnding  difforenci!  of  composition  would  appear.  ThiiB, 
encath  the  lavaa  of  leeltkud,  luialogous  to  tlic  meteorite  of  Juriuaa, 
lud  beneath  our  pcridotic  rocbt,  like  tb»t  of  Clia't^igny,  it  ih  liliely 
liut  tbciT  occur  mawcs  of  Ihcrzotile  rock  iu  which  nativu  iron 
ailur  to  that  wliicb  oecuitt  in  the  meteorites  of  thu  comnxin  lj'|)0 
tgics  to  nppr.ur,  and  that  nt  util!  grciitcr  deptliit  wc  should  have 
ea  mori!  and  more  rich  in  iron,  of  increasing  denHly,  until  thoy 
'  vonld  at  length  only  bo  paralleicd  by  ibe  iintive  iron. 

Tlie  oecnrnnce  of  platinum  tendw  to  cuiilinn  ihiwe  views.     This 

etid,  of  estrcmc  dcuMty,  is  liicb  oiigbt  upon  »uch  a  supposition, 

ntil  (Tupled.  to  occupy  a  vciy  deep  position,  ii  cunimonly  associated 

rith  native  iron.    And  in  llie  Uriil  it  hu^  been  I'onnd  i-ncmsted  with 

brwrnic  iron,  and  cv,n  wilb  fragmcnla  of  scrpi*nliuc,  lending  a  new 

appoit  to  tho  idea  of  tlio  existence  iit  great  depths  of  magueainn 

ockn  of  Ibo  pcridote  I'.tniily, 

Ijistly,  it  i^  obsirvHlile  tbnl  the  incteoritca  never  eonfciin  minerals 

iiiiiitar  to  Ibo  mtlcriul  of  oui"  BtratifiL'd  rock,^.     Ilaiibngcr  bus  lately 

tiserved*,  "The   minends  composing  gi-anito,   (jueibS,  mica- cellist , 

nd   others   representing  the  mo^it  solid  b:jsis  of  tbe  tonvMrial  cnist 

i<  wanting  in  litem  :  and,  to  name  a  ptirlliiilurly  important  epeeicf, 

liey  are  totuUy  deslituli' ipf  pure  silica  orr[iiarl7."t.     Various  reasons 

Buy  be  assigned  for  tbis  remarkiilile  fact.     It  in  very  gcnevally 

Jlowed  Ibot  llii'  ci-yslalli/aiion  of  tlu^ie  minerals,  and  particularly 

the  Iclspiir  gronp,  hus  nut  bi'cu  aeioniidisbcd  by  simple  fusion, 

Bit  Iifls  needed  the  aid   of  oilier  aseiila,  and  especially  of  water. 

Jence  it  may  bo  Bu-rgestt'd,  tillvtr  that  the  meleoritea  wliich  impingi' 

the  snrl'uct-  of  our  eiirlb  are  frajnnents  of  the  iulennd  jjarls  of 

plnnetaiy  liodies  formed  like  our  own  globe,  or  that  such  planelur}- 

Jit*  aro  Ihemsehes  ilofvient  in  ijuarttiferf.n.s  and  acid  silicates, 

nd  in  slratilied  rucks.     \'i<\  wo  rai^dil  fnrtber  infer  that  they  Unve 

'itol  witaOBscd  tbe  cjclt  of  events  wbicb  in  iiur  o«  ii  planet  have  in- 

'  On  lb»  original  ^'^^^mntiou  of  At  roll  tea,"  Pliil.  Slug.  16C1. 
t  A  "in^lif  but  nolablp  cicrniion  w  thr  oociirreiiL-".  slioivn  by  GustoT  Eo»?.  of 
HlnrT«  in  i»«>liil«l  rrvrtab  in  Inc  nu-lporic  iriin  of  Toliica. 
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traduced  tlio  cooperation  of  the  ocean,  and  wilh  it  the  prodoction  of 
gTiinitc,  nnd  jifterwanls  of  the  stratified  formations. 

In  the  work  iilrcady  referred  to,  bj-M.  Fiicdrich  Jlohr*,  a  diopter 
is  devoted  to  the  "  Geology-  of  the  Heavens."  and  ua  interesting  sum- 
mary is  (riven  of  the  chief  points  of  compiirii-on  of  the  meteorites  with 
terrcstriiil  rocks  and  iniiierulH.  Hut,  althuug-h  iigreeing  ivith  other 
uuthors  on  Ihe  detiiils  of  comirasition  and  on  the  phenomenn  of  their 
occurrence,  ilolir  ia  cntirrly  iit  ismie  with  the  opinions  which  have 
been  ahiive  cited  us  to  their  origin,  lu  iheir  erj'^lulline  eompofiitioD, 
in  tho  mixture  of  different  subslnnces.nuil  in  the  stnietureof  several 
of  them,  he  sees  lliruughout  the  operation  of  watery  solution.  '•  The 
entire  aspect  of  a  luetcorite,"  nccordiiig  to  him,  ■' speaks  against 
fusion ; "  and  as  in  tho  enrher  [Hirtion  of  hia  work  he  has  battled  for 
tho  production  by  the  wet  way  ulonu  of  all  tho  pihcutes,  even  in- 
cluding olivine  and  augitc,  so  in  dealing  with  the  meteoric  silicattw, 
he  simply  refers  them  to  a  similar  origin.  If,  then,  we  lay  suffi- 
raent  stress  on  the  very  exceptional  case*  already  (jnoted,  in  which 
oarhonuceoUB  matter  haa  been  shown  to  occur  in  mcteoritee,  «e 
might  conclude,  from  tho  indication  thus  ohtoined  of  such  earbo-hy- 
drogen  minerals  as  ozokerite,  idriolite,  &e.,,  that  there  must  have  ex- 
isted in  the  original  cosmicol  body  some  such  orijninisms  us  the  plants 
of  the  earth,  and,  going  n  otcp  furtlier,  that  it  was  by  their  agency 
that  the  chemical  reductions  were  effected  of  which  wc  have  evi- 
dence in  the  meteoric  irons.  So  many,  however,  of  Mohrs  'lifla 
mo  HBtly  contradicted  hy  the  rcaulUi  of  Daubree's  eiperimenls.  lh«t 
the  impression  which  might  have  been  produced  in  regard  to  some 
aspects  of  our  scicnee  by  so  eontident  and  clever  a  troalisc  as  the 
'  Gesehichti;  dor  EnJe '  will  at  once  be  greatly  modified. 

Thus,  gentlemen,  I  have  ventured  to  placo  before  you  some  of  tho 
newest  views  on  a  limited  brunch  of  our  science  ;  and  I  trust  that 
the  selection  of  n  single  topic  may  bo  justified  liy  Ihe  evidence  which 
I  have  adduced  of  its  funditmonliil  importance,  and  of  the  connecting 
link  whicli  it  appears  lo  supply  betweeu  the  liistory  of  our  own 
globe  and  that  of  other  members  of  our  solar  system.  It  is  not  W  bo 
denied  that  tho  opinions  of  authors  and  e.xpcrhuentern  who  have 
recently  been  at  work  on  the  subject  arc  extremely  divergent.  But 
it  appeal's  to  me  for  that  very  reason  the  more  desirable  to  place  side 
by  side  their  oppoatc  conclusions,  nud  thus  by  degrees  to  eliminate 
whatever  may  be  one-sided,  ill-founded,  or  not  adapted  to  tho  con- 
ditions of  the  problem.  There  must  nlways  remain  in  geology,  by 
tho  side  of  much  that  c^n  be  determined  as  actual  fact,  a  large 
domain  in  which  speculBtion  will  have  ample  scope ;  and  it  is  in 
this  latter  region  more  espeeiidly  that  we  have  need  lo  esorciso 
caution,  readiness  to  deal  fairly  willi  new  views,  and  n  deference  to 
other  men's  opinions  in  the  piu'siiit  of  that  truth  which  it  is  the 
object  of  geologists  to  attain. 


»  'GcKliiclite  der  Erde,'  Bonn,  I^l00. 
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The  Bcv,  W.  Govor,  SalUey  CoUege,  Birmiiigliam,  was  eloctod  a 
Fellow. 

The  following  conununicatioDs  were  rood : — 

1,  Oa  Borne  Hevaixs  o/lartje  DisosAgRUS  RiiPiH.E8_/i'oniM^ST0RM- 
nme  Moun^iira,  Sourn  Africa  Bj-  Prorossor  Ufxlet,  F.U.8,, 
T.P.G.8. 

a  \tox  of  fossils  sent  to  Sir  H.  I.  STurchison,  Bart.,  by  Sir.  Alfred 
BWii  of  Aliwal  North,  South  Al'riiia,  aud  submitttiil  to  mt'  for 
natiou  and  diilerminatiuu,  I  foiuid  certain  fragiaiintnry  largo 
bonee,  to  which  a  very  conaiileriiblu  intLTOBt  attaches. 
Tho  most   imporlaul  of  these  are   two  femora,  a  right  and  n 
The  articiiiar  ends  of  both  of  thoHo  bones  are  wanting ;  and 
shaft  of  the  left  is  far  loss  eomiih't*  thau  that  of  the  right,  to 
irliich  the  foUowiog  rumarkB  more  particularly  apply. 
It  is  broken  into  four  pieees ;  but  these,  wliou  carefully   fitted 
cr,  htiTe  a  lotid  length  of  25'5  inchou;   aud  it  mHy  be   safely 
.  that  the  length  of  the  eutiro  femur  esceeded  SO  iachea,  as 
extremity  is  only  beginning  to  widen  for  the  condyles.     At 
i'.5  inches  from  the  projumal  end,  the  transrcrse  dJaJnel«r  of  the 
~,  ia  5-1  inches,  the  a ntero- posterior  diamettr  4'2  iauhes.      The 
iilour   of  the  transverse  soctioii  at  this  ]joinl  ia  fl  transrersely 
iti.-d  oval,  the  posterior  face  being  bo  much  more  flutteiicd  than 
aterior  as  to  make  it  almost  semilunar, 
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Viewed  sideways,  the  shaft  of  the  bono  is,  for  the  greater  part  of 
its  lengtb,  nearly  straight,  though  its  dorsial  tontouris  a  little  convex. 
But  towards  the  proximal  end  it  becomes  widened  and  flattened  &om 
above  (lonnwards,  while,  Ht  the  Rtme  time,  its  longitudinal  contoor 
buoomes  concave  obove  and  eoiives  below. 

In  itfl  dorsal,  or  upper,  uspect  obo,  the  greater  part  of  the  length  of 
the  shaft  of  the  botie  is  nearly  Htraight ;  but  at  nine  inches  from  the 
prosimal  end  it  cuttps  so  iis  Ui  have  a  convex  outer  and  a  cuncavo 
inner  contour.  The  lattfr  eurve  takes  a  broad  and  gradual  sweep. 
In  consequence  of  the  various  curvatures  and  other  changes  of  form 
which  have  been  deserihed,  the  broad  and  flattened  proxiinid  end 
of  the  femur  is,  us  it  were,  twisted  upon  the  more  eylindroid  sbiitt, 
the  long  axis  of  its  Miction  forming  an  acut«  angle  with  that  of  the 
abaft, 

Tho  outer  surface  of  the  greater  part  of  the  shaft  of  the  bone  is 
■omewhat  flattened.  Just  where  ^o  pruxiinat  end  begins  to  bend 
iuw&rds,  the  junction  of  the  outer  and  the  upper  faces  rises  into  sd 
obtuse  ridge,  nowhere  more  than  an  inch  broad  and  as  much  high, 
■whith  is  continued  for  about  foUr  uicbes  upon  the  outer  or  convex 
edge  of  the  incurved  proxima]  port  of  the  bone,  and  ends,  in  an  obtnie 
eummit,  at  5'75  inehee  from  the  proximal  end. 

The  surface  of  this  outer  trochanteric  ridge  is  unbroken  very 
nearly  to  its  proximal  end  ;  so  that  if  it  were  ever  continued  into  a 
free  process,  this  must  have  been  comiiarativcly  short  and  slender. 

From  its  inner  and  under  side  the  shaft  of  Uie  femur  gives  off  n 
very  stout  process,  the  greater  part  of  which  is  broken  away.  Enough 
remains,  however,  to  show  that  one  of  its  fiices  had  the  same  direu- 
tion  as  the  tibial  (or  inner)  tace  of  the  femur  itself. 

The  anterior  end  of  tho  fractured  surface,  indicating  the  attach- 
ment of  tho  base  of  this  inner  trochanter,  is  18-5  inches  distant  ftum 
the  proximal  end,  and  tho  surface  is  about  8  inches  long ;  so  tliat  its 
centre  must  have  been  situated  on  the  proximal  side  of  the  middle 
of  the  length  of  tho  uninjured  bone.  A  broad,  but  verj'  shallow, 
depression  marks  the  inner  face  of  the  femur  above  the  base  of  this 
process. 

The  various  sections  presented  by  the  ends  of  tho  fragments  of  tiatt 
bone  show  that  it  contained  a  large  and  distinct  medullary  cavi^, 
having  a  diameter  of  from  two  and  a  half  to  tlirec  inches. 

The  peculiar  form  of  this  femnr,  with  the  chariiclcra  and  position 
of  its  trochanters,  leave  no  doubt  aa  to  tho  Dinosaurian  affinities  of 
tho  animal  to  which  it  belonged. 

Ill  size  it  must  have  corresponded  with  Me-jaUiKiunia  and  with 
moderately  largo  Iguajiodons.  The  largest  femur  of  an  /ipian/xlon 
with  which  I.am  acquainted  is  that  marked  No.  1  in  tho  British 
Uuseum.  It  is  44'5  inches  lung,  the  middle  of  its  shaft  having  a 
transverse  diameter  of  8  inches. 

The  Iguanodont  femur  in  the  Pritish  Museum  figured  by  Pro- 
fessor Owen  in  his  monograph  ujion  that  Reptile,  publiahed  by  the 
Palajontographical  Bociety  (pi,  15.  fig.  1),  is  33  inehca  long,'  tho 
trujisversc  diameter  of  the  middle  of  the  shaft  being  o  inches. 
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The"  mo«t  porfect  femnr  of  Met/alasaui-mi  BiieMniuU  iii  the  same 

wUoctioa  ia  '.i2  inches  long,  while  the  middle  of  tEic  shaft  is  not  mora 

iftiui  4  inches  in  diameUv.     The  largest  Metra]o»Himsn  femur  in  the 

British  Uuseom  oould  hardly  have  exceeded  33  indies  lu  length 

whL-a  entiro^ 

The  fetnur  of  SceJldomnrus  is  much  amnller.      Thus  while  the 

thigh-bone  of  the  African  Dinosaurian  wna  probably  nearly  ua  long 

ns  that  of  Megaloaauma,  it  was  absolutely,  and  A  fortiori  relatirely, 

stuut^r. 

On  comparing  the  femora  of  Mf^alaiannig  and  Jrjuaruxfon,  I  find 

tte  following  to  be  the  chidf  ditfert/iicea  betwctru  thu  two : — 
In  j^tgaiotaurut — 

«.  The  shaft  is  more  slender  and  proportionally  deepex  &om  before 
baefcwHrds. 
The  inner  Irochauter  lies  almost  wholly  in  the  proximal  half  of 
the  boDe,  bo  Lhut  its  central,  most  projeoting,  pail  is  murli  nearer 
the  proximal  than  the  distal  end  of  the  txine.  In  I'/iiuaodini 
,e  most  projecting  purt  of  the  inner  trochanter  is  a  sudden 
Wt^rowth  from  its  distal  end,  which  lies  ollogetherin  the  diatul 
half  of  the  bone, 

fc  One  fiica  of  the  inner  trochanter  continues  the  direction  of  the 
tibiiU  (or  inner)  faee  of  the  femur.  Tu  Igannodon  one  face  of 
the  inner  trochanter  looks  towards  the  dorsal  Mde  of  the 
femur,  or  is  at  right  anRlos  with  tbe  tibial  face  of  the  shalU, 
and  there  is  a  fossa  sbove  the  trochanter  on  tbe  tibial  face  of 
the  femur, 

(J.  The  proximal  end  of  the  femur  is  curved,  flattened,  and  twisted 
un  its  axis,  so  that  the  long  axis  of  ite  transrerse  section  makes 
iiD  acute  angle  with  thnt  of  the  shaft  of  the  bono,  lu  Ir/nano- 
dun  the  proximal  end  is  flattened,  but  almost  straight  and  not 
iXwist«d  on  its  axis,  whence  the  long  axis  of  ita  transverse 
coincides,  or  nearly  bo,  with  that  of  tbo  shaft  of  the 
bone. 

*.  The  concavity  of  the  upper  face  and  convexity  of  the  lower  face 
of  the  proximal  part  of  the  femur  is  strongly  marked.  In 
lyuanoJmi,  both  faces  are  almost  flat, 

f.  The  inner  contour  of  the  proximal  part  of  the  femur  makes  a  slow 
and  gmdaal  curve.  In  Iguanadon  it  makes  a  sharji,  almost 
reetKDgular,  bead. 

<f,  Tbe  great  trochanter  is  coraparBtively  short,  not  nearly  reaching 
the  proximal  cad  of  the  bono.  In  Jijunnodon  it  is  long,  slender, 
and  its  summit  ntlitins  the  level  of  the  proximal  end. 

h.  There  is  but  Q  shallow  and  wide  excavation  on  the  front  face  of 
the  dislul  end  of  the  ftimur.  In  Ljuanodon  there  is  a  deep, 
sharply  defined  longitudinal  furrow  on  this  face,  nearer  the 
outer  tbftti  the  iimer  condyle. 

i.  The  isthmus  uniting  the  inner  and  outer  condyles  is  wide  from 
before  backwards.      In  Jyuanoilon  it  is  very  narrow. 

ie,  Tlic  outer  condyle  has  a  pccnliai-  |>06lerior  ridge-like  process, 
which  appears  to  be  absent  in  Igvanodon, 
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In  tho  charoctcrB  ft,  c,  d,  t,/,  r/,  the  fomur  of  the  AMcan  reptili 
approaohoB  thatofJ/i-y'iMuwimniorc nearly  thtintliattil'  Ljimnodim. 
but  it  differe  from  that  of  Mtt/rtluS'iui-iii  in  t)ie  proportional  wic  anil 
form  of  its  troeh^intere,  iinil  in  iia  luueh  houvipr  pro]jortiotis. 

An  animal  the  thiKh-boni:  of  whii'h  apjiroaeht's  threo  fift  iii 
k'nplh,  may  he  fitly  said  to  bttvo  "  good  legs,''  whonee  I  propotc  the 
(^I'nt'riu  niimu  of  B<i*ktUiiaarujs  for  this  new  African  reptile,  andUiP 
Hpi'titit!  titlo  of  Brunnii,  after  its  very  intelligent  and  energetic  dis- 
coverer, who,  in  a  letter  datcil  tlie  ISth  of  Jimo,  ]  8ii6,  uddrc*sed  U 
Sir  U.  I.  Uurthieon,  stat'.'s  that  the  thigh-bouen  now  deticrilwd (ooil 
the  aceonipanyingfosaiU  numbered  1,3, 4, 6, 0ii,0ft,20n,:Jl)/',  21,  awi 
4(1  a,  b,  e,  d,  t)  were  obtained  "  in  the  Btormherg  raoge  of  mouu 
tains  in  the  division  of  Aliwal  North,  and  about  thirty  Uiiles  frui.i 
the  town  of  Aliwid  North.  Tho  fossils  were  found  in  a  compwt 
Ireestone  rock,  which  bIbo  contains  other  orfi-anie  remains.  Thr 
height  of  tho  mountains  from  the  base  is  about  3oU0  feet,  imi 
about  UoOO  t'ect  from  the  soa  ;  the  strata  containing  the  fossils  about 
1200  feet  from  the  liaee." 

These  additional  fossils,  and  No.  47.  of  which  I  can  find  no  men- 
tion in  the  hst  sent  by  Mr.  Brown,  have  the  same  aspect,  aii'l 
appear  to  have  been  imbedded  in  the  same  nialrix  as  the  femon- 
NoB.  0(1,  Mh,  and  AUn,  b,  e,  J,  t  are  Irupmentfi  of  two  very  large  fltl 
bones,  and  20a,  2ti/»  of  a  large  motatarnal  and  raetacarpul,  which 
very  probably  belonged  to  EmkrliitiM-u^.  Nos.  4  and  21  are  inde- 
tomiiuahle. 

No.  3  is  a  very  interesting  fosail,  comprising  nearly  sctod  inchcH 
of  til*  distal  ends  of  a  right  tibia  and  libiila,  n'ith  an  uetragalus  in 
uiidislurbed  [lositinn,  though  much  mutilated.  The  width  of  tbc 
conjoined  enda  of  the  tibia  and  fibula  is  7'S  inches,  six  inches  Ving 
occupied  l)y  the  tibia  alone.  Tho  antero -posterior  diameter  of  the 
tibia  Ls  4'5  inches.  The  posterior  surface  presents  a  wide  loiiplu- 
dina!  groove ;  while  the  anterior  appears  somewhat  Irilnbed,  from  the 
presence  of  two  superficial  longitudinal  depreesions.  The  aslm^us 
is  much  damaged,  but  presents  a  general  reseinblrince  to  that  bone 
ill  Crocodilia  and  in  iSceliii-osatinif,  its  proximal  end  exhibiting  a 
concave  surface,  and  its  distal  a  convex  pulley. 

No.  47  is  the  proximal  end  of  a  tibia,  which  answers  very  well 
to  the  foregoing  in  aizi.'.  It  ia  remarkable  for  the  (Treat  ei](c  of  its 
eneni'wl  process,  the  inferior  edge  of  which  (bo  for  as  it  is  preserved) 
is  rounded  and  concave,  like  the ^cuivt^im?  process  in  the  Flamingo 
and  the  Albatros.  These  leg-bones  would  anuwer  very  well  to  the 
femur  of  EmkiUianrug. 

No.  1  istbe  broken  artieuhirend  of  along  bone  of  considerablesiac, 
as  the  frjUBverBe  diameter  of  its  condyles  when  entire  could  have 
fallen  but  little  short  of  eight  inches.  At  7  inches  from  its  extrc- 
niily  ilic  pliiift  of  the  bono  has  a  traTisverse  diameter  of  3-5  inches, 
on  an toro -posterior  diameter  of  ti'G.  The  total  length  of  the  fVag' 
meiit  is  lU-73  hiciica. 

The  meiLiurcmeuta  of  this  fiugment  correspond  pretty  nearly  witli 
those  of  the  distal  end  of  the  33-iiich  Ljuaiiodon  femur.    The  two 
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condyle  are  separated  in  front  by  a  broiid  but  well -ma  iked  groove, 
the  outer  bouiidaiy  of  which  i&  formed  by  a  jironiiivi'ut  riilfi;i-, 
RepoTBtiDg  the  front  i'acn  of  ihe  Inine  from  the  flattened  outer 
£ace,  which  is  dispngu'd  at  right  nnglcs  to  the  front  lace.  Thn 
cinter  condyle,  in  whidi  tUi.t  ridgo  ends,  is  norrowtT  ilian  this 
inner,  and  projwts  further  forward,  but  to  a  less  distanco  baek- 
ward.  A  rery  deep  proove  Bepuratea  it  trom  tbe  inupr  condyle. 
The  posterior  Hiirfii(;p  of  this  condyle  forms  a  alout  projecting  ridgo, 
which  runH  up  the  length  of  whut  remains  of  the  sliaft  of  the  Itoiie, 
gradually  diminishing  in  height.  The  tibial,  or  inner,  aiirfiicc  uf  tho 
inner  condyle  slopes  obliquely  inwards  and  huekwanls,  as  in  tlie 
icmora  ot  I'juanoilan  iind  .Un/nloiriiinm. 

I  cannot  identify  this  fragment  with  any  part  of  a  reptilian  ske- 
leton hut  the  distal  end  of  a  femur;  and  if  this  inlerprclation  bo 
correet,  il  must  belong  to  some  other  animal  than   KufldrwunLi,  so 
much  of  the  commeneeraent  of  the  distal  cspunsion  of  the  femur  of 
^Ihe  latter  reptile  remuining  as  to  suffice  to  prove   that  il  could  not 
^^hitvG  hnd  the  peeuliarform  presented  by  the  preseiil  speeimen.     Pru- 
^Hnftiunally,  and  while  awaiting  further  materials,  I  sli:ill  apply  the 
title  of  Orosaitriii  to  the   fossil  rtptiU"   indicated   bj'    iho   femur. 
Of  cuiirs*.  the  exiatonce  of  a  second  great  Dinosaurian  in  the  Storm- 
berg  rorks  renders  it,  for  the  prosent,  imposaible  to  assign  the  tibial 
fragments  to  the  one  genus  or  to  the  other. 

The  Slormbergmonntains  fomipart  of  along  range  which  Blrotehca 
north-eastward  for  several  hundred  roiles.  and  lakes  the  nnine  of  the 
Drakcnhcrg  on  the  north-west  frontier  of  Nnlal.     In   Mr.   Bain'a 

(mnp  and  sectionB  lllustrntive  of  the  g«olopy  of  South  .\fricji,  ]n[b- 
Etihed  in  ihe  seventh  volume  uf  the  Transuetions  of  this  Society,  this 
huge  uf  mounlains  is  sei.'u  to  be  fumied  by  the  soullicrn  edge  cif  a 
eoiisiderable  thickness  of  horizontal  stral^i.  piled  conformably  above 
tlie  Kfiro>:i-beds,  which  have  yielded  the  Dicynodonta  and  so  many 
other  remarkable  true  reptiles  and  liubyriiitliodonts. 

According  to  Mr.  Bflin,  "  these  Stormberg  beds,"  as  they  might  he 
ealled.  contain  reptilian  and  vegetable  remains ;  but  I  know  of  no 
description  of  any  of  these  except  that  given  hy  Professor  tlwen  of 
certain  fossil  remains,  discovered  by  Ifessrs.  Orpen  in  the  Dr;ilceTi- 
herg.  250  miles  from  tbe  Slomiberg.  which  Professor  Owen  hns  called 
MnifOfponil tiluf,  Pili'hiitpnni/iihif.  and  LepUinjiointiiltif,  and  which  ho 
eoiiKiilors  to  "indieate  three  ur  more  peiiara  or  species  of  large  e\linet 
ramjvoroua  reptiles,  c/^imbining  in  their  vertebnc  and  bonea  of  the 
^Bplrrmities  both  Crocodilian  and  Lucertinn  chunietei-s,  wilh  an  indi- 
HKation  of  n  strticture  uf  tbe  siierum  like  that  in  the  Uinosauria, 
Their  pret'ise  plaeo  in  tbe  Iloptiliaii  i  lass  cannot  he  determined  until 

Kie  cranial  and  dental  characters  are  known"*. 
I  have  carefully  examined  these  fossil  bones,  which  opperlaincd 
I  onimaLs  of  much  sranljcr  dimoiisionB  than  Kuskdaaurim,  and,  so 
far  ns  they  are  comparable,  differ  from  the  latter. 


'  *  DMcriptiTB  CHlAlognc  of  tlie  fondl  orgniiii;  remams  of  Rcptilin  nnd  PiMNS 
ntBiDed  in  the  Museuin  of  llie  Rojal  College  i>f  Surgconi  of  EngtsnJ  (l^**)' 
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[Not.  :. 


The  occurrence  of  Dinoaaariaii  romainB  in  the  t^tormbei^  rocks  ii, 
anfortun&tely,  by  no  moans  decisive  as  to  their  gnolofrical  rclatiani. 
Tlie  DiiKiwuiriftii  PhUoxannui  hiw  been  diseovored  by  Voc  MeyiT  in 
thi.'  Trias ;  onrt  the  affinities  of  the  Tlieewiontfl  with  the  Dinosanrii 
ar<i  so  close  that  no  ono  cnuld  he  suqmwtl  at  the  occurrence  d 
the  latter  reptiles  in  rocks  of  Penninii  H(je  ;  while,  on  the  olier 
hand,  they  are  continued  through  the  Mesoeoic  funnations  to  tie 
Chalk. 

In  the  letter  from  which  a  passage  has  already  been  nted,  Hr. 
Brown  not  only  cspreaws  the  belief  that  he  ivill  be  able  to  procore 
a  ftdl  Buito  of  reraoJns  of  liuelceleeiiurat ;  but  thia  energetic  invesli- 
gator  of  South  Afritaii  geology  promises  shortly  to  forward  anothoi 
highly  interesting  fossil,  the  account  of  whii^h  I  subjoin  In  his  ova 
words: — 

"  On  the  24th  of  May  lB«t,  being  a  holiday,  I  went  into  the 
country,  us  is  my  custom,  and  fiund.  at  a  considerable  distance  from 
Aliwal,  in  an  ijluvial  deposit  forming  the  bed  of  an  ancient  valley, 
imbedded  in  tilv,  an  animal  which,  from  proofs  in  my  possession,  I 
beheve  to  be  a  rejjresuiitative  animal,  or  at  least  the  type  of  a  genua, 
which  inhabited  a  largo  extent  of  country. 

"  When  I  send  this  animal  I  will  transmit  a  seriee  of  fragments 
of  t«eth  (belonging  to  this  type)  gathered  from  many  prirts  of  the 
district,  and  accompany  them  with  a  paper,  with  an  outline  sketch 
of  the  localities  by  tho  aid  of  a  camera  lucida. 

'■  I  have  made  already  five  visits  to  the  spot  The  following  are 
the  particulars ; — 

"  n.  The  bones  are  completely  mineralized,  and  very  deiise. 
"  h.  There  are  about  nine  ribs  as  yet,  with  their  vertebral  ends  is 

good  preaervation. 
"  e.  Cranium  (of  which  there  are    many  piooea)  very  elongated. 

Saurian  type? 
"  d.  Lower  jaws,  very  short  and  remarkably  thick ;  no  tracw  of 

teeth.     Mammalian  type? 
"e.  One  large  tooth  in  the  upperjawlyinghorizontallyin  the  centre 
of  the  intermaxillary  bono,  and  taking  a  curve  after  protru- 
ding from  the  muzzle.     It  is  in  such  a  pecoliar  position  that 
I  have  seen  nothing  in  nature  or  engravings  resembling  it. 
"/.  Twelve  vertebne,  with  their  tubercles  and  processes  complete. 
"ff.  Several  large  bones,  which  I  cannot  define  at  prosenL 
"  h.  Ono  large  bone  belonging  to   the  pelvis,    poBscssing  aauriau 
oharacters." 

Mr.  Brown  further  remarks  that  the  head  must  have  been  ne-arly 
aa  largo  as  that  of  an  ox,  with  lower  jaws  no  longer  than  those  of  an 
average -si  zed  dog. 

It  is  useless  to  Bpecolato  when  the  means  of  arriving  at  certain 
knowledge  are  so  near  at  hand  :  but  the  description  is  certainly  more 
suggestive  of  a  Dicynodout  reptile  than  of  anything  else. 


CLXUKE — ICSTSJUJAH  SZCOXDABT  sKFosna. 


9,  A'hlittana}  Snttt  on  ihe  Gaorpiso  of  ihf  Bocks  o/NoRrn  Dktoh 
mJ  W«bt  SouEasKT.  By  J.  Becte  Juk«,  Esq.,  U.A.,  F.lt.8., 
P.O.8. 


N.'.vbsibeb21,  1866. 

The  foUoniog  communications  were  read : — 

I.  On  Uakiitg  Foaaii.n'RRoiJB  Secondabt  Formatkh™  in  AtrsTKAtl*. 
By  the  Kev.  W.  B.  Clahkk,  M.A.,  F.a.8. 

Ix  Anstnlia,  until  the  year  1 860,  no  deposits  of  Soconiliiry  of^  had 
heen  demonstrutpd,  although  Sir  T.  L.  Mit>;hcU,  in  \'*4<i.  during 
hia  exploration  of  tropical  Au«tntlia,  hnd  collected  ll('l?ninitt>a  and 
ft  fev  olhpr  fossils,  which  tire  new  known  to  beluii^  to  a  Lower 
Secoadjuy  formatioa,  such  aa  occurs  on  the  Uumnoa  Bivsr,  in 
Qoeensland. 

DiirinK  nsy  own  explorations  in  1851-.t,  I  had  received  a  portion 
of  an  Ammonil*^  found  in  tho  Clarence  River  Diatrict,  in  New  South 
Wain  :  and  in  1 859,  M>.  Seln-rn  •  obtained  two  supposed  Crotaceooa 
Eawila  irom  the  drift-gruTel  in  Victoria. 

But  thrae  were  all  the  data  that  had  been  accumulated  in  IDastem 
Australia  up  t"*  18(il,  when  my  paper  "  On  the  position  of  cortain 
plants  in  the  Coal-bcorinK  bods  of  Australia  "  was  road  botore  the 
Geological  Soeictyt.  But  of  Oolitiu  fossils  no  species  had  been 
iiiDnd  in  New  South  WuIm  in  181)0,  nor  to  my  knowledge  in  any  part 
of  Australia,  ue  Btatod  In  my  book  ou  the  (jold-fiolds  ;  for  I  was  thon 
unaware  even  that  Mr.  Gr^ory  had  discovered  any  Hecondary  fossils 
in  Western  Australia,  whiafa  fact  I  first  became  uciiumnted  with  in 
an  editorial  note  appended  to  the  paper  cited.  In  &Ir.  Grc^ry's 
papers,  afterwards  puliliabed,  he  mentions  Cretaceous,  but  not 
Jnrasaie  fossils. 

Shortly  after  this,  my  friend  Mr.  W.  P.  Gordon,  who  then  lived 
il  tt  Wollumbilln,  north  of  the  t'ondamine  Uirer,  was  requested  by  mo 
to  examine  his  neighbourhood,  and  to  send  me  any  fossils  he  might 
diacover,  as  I  was  led  to  suspect  that  if  Secondary  rocka  existod 
anywhere  in  that  region,  he  would  be  within  reach  of  them.  In  a 
few  months  I  received  the  collection  which  is  mentioned  in  the 
Quarterly  Journal  of  the  GuiJogieal  Souiety§,  under  tho  title  of 
"The  (iucarrence  of  Mesozoic  and  Permian  Founuj  in  Eastern 
Australia." 

tn  that  paper  the  fossils  were  mentioned  as  having  been  intended 

for  the  Iiiteruational  Exhibition  at  London  in   lH'i2.     An   accident 

prevented  their  dcspiitcb  in  time  for  the  Exhibition  :  but  they  hare 

since  been  phiced  in  the  hands  of  Mr.  C.  Moore,  of  Bath,  F.0.8,,  for 

^^pscription. 


*  Quart.  Joum.  Qeol.  Boc  vol.  xvi.  p.  148. 

t  Ibid.  Tot  XTii.  pp.  3r&-3eS.        f  Ibid.  p.  480. 

{  /bid.  vol.  xviii.  p.  241. 
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If  my  first  view  of  some  of  thego  fosBila  as  bclcmgiiig  to  the  Cfc- 
tnceona  epoch  vrua  incorrect  (thonjiU  the  first  view  of  Mr.  Moore 
himself  was  tho  same),  and  if  they  belong  to  the  Tciy  base  of  the 
Secondary  formalions,  as  haa  since  been  surmised,  they  become  ihe 
first  est^nsico  eollectioa  of  Lower  Mesoioic  age  from  a  recogniiid 
loeahty,  and  are  so  far  interesting. 

Disputing  tho  opinion  that  they  were  the  marine  representatiyM 
of  the  Conl-beds  of  New  South  Wales,  I  was  inelinod  to  ailiDit  thst 
they  might  still  be  the  ropreHontutivea  of  tho  Wiunamatta  beda  orer- 
lying  tho  Hawkesbury  rocke,  which  again  overhe  the  Coal-bcd«; 
hut  Sir  Philip  Egerton's  determination*  of  the  PulKozoic  chwooUt 
of  the  fishcH  in  these  upper  bods  proves  that  the  WollmnhiUa  bedi 
are  far  above  them,  and  have  nothing  in  commoii  with  tha  New 
South  Wales  Coal-seams. 

Huron  de  Zigno,  in  hia  paperf  "  Sojira  I  drpoalli.  til  jiiaii/ffoixili 
•Idr  AintricH  HelltiitrionaU,  dtUe  Indie  e  drlP  Aiislfolln,  rhc  nieimi 
Aulori  riferirono  all'  tpoea  Oollliea"  (in  which,  I  am  glad  to  see,  he 
arrives  at  a  more  aalisfaetory  conclusion  than  in  his  former  writingB), 
ha*  fallen  into  a  mistake  as  to  the  WoUiirabilla  beds  being  connected 
with  beds  {7000  miles  to  tho  westward)  containing  a  Tirnlnjitfrit, 
as  reported  by  Professor  M'Coy, 

Mr.  Gregory's  paper  (1661)  mentions,  as  a  Cretaceous  foswl.  a 
Vcntricvlitc  in  flint,  and  as  "  fossils  of  Second:iry  ago  "  apceimons 
of  Tniioiiia  and  Ainnionirfs  from  the  Moresby  Range,  an  Anmiontt' 
from  Mount  Albert,  and  a  Peclen  from  the  cast  of  Wi/ard  Peak, 
ITiese  localities  in  Western  .\ustralia  arc  a  kind  of  elnssie  ground, 
as  they  were  described  (though  not  geologically)  by  tho  lato  Rear- 
Admiral  King,  and  afterwards  by  Kear-Admirnl  Stokes, 

In  IStiii,  a  few  fossils  (probably  from  Mr.  GreRory's  collection) 
were  exhibited  in  Ixindon,  including  Trijonia  ctaiata.  In  the  same 
year  I  received  a  letter  from  Mr,  Moore,  dated  24th  September,  in 
which  ho  mentioned  that  he  had  found  accidentally  in  Woreenter- 
shire  a  colleetion  of  fossils  sent  from  Western  Australia  by  Mr. 
Clifton.  Of  these,  between  50  and  60  spcdea  wore  made  out,  and 
30  of  them  were  in  a  block  not  larger  than  a  sheet  of  note-paper. 
Of  Oolitic  forms  he  discovered  tho  following: — 


Atnmomtm  (3  or  4  spMiiiii). 
Acii;uta  (scTcrul  spwioa). 

BclpmnitM. 
Cheomitzia. 
CocuUffia  (3  >p.), 

liimn  proboBcidoa. 

liucina. 


Besides  those  were  AmntonUet  radians  (a  true  Upper  lioa  form); 

•  Qonrt.  Joorn.  Oeol.  Soc.  vol.  n.  p.  1. 

t  Bituta  pododioa  dolla  L  E.  Acad,  di  Pndow,  vol.iii  1863,  p.  146. 


Nniiribis  BUiustas  ? 
Norinnai  ? 

0:^tn?.Q  Morahi. 

Prelon  (several  ipori«e). 

PIioIm  auatralia,  Moore,  JIfS. 

RlijncboncUii  lariabib*!. 

Rcrpiilie. 

Trigonia  coalala. 

Turbo. 
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id  A.  Moorit,  Lyoett,  Mtjaeiifs,  and  Phalaiiomya,  oonmdored  Kiddle 
Ijas,  also  occurred.  The  rwk  itw.lt'  guvc  56  per  cent,  of  iron,  Tliia 
ajtT«e«  Twy  well  with  what  Stokes  snys"  of  the  ahundunce  of  iron 
diffused  nnd  in  blocks  nhout  Moroaby  Range  and  Wizard  Peak.  Mr. 
Moore  tella  me  that  there  is  nothing  in  common  bctireen  this  col- 
lection niid  my  Wollumbilla  collection  :  und  if  8o,  we  have  a.  dialinc- 
tioD  of  deposits  ;  und  though  not  far  si^panifed  in  point  of  ngo,  yet  it 
is  90  for  clear  that  the  W(>stem  nnd  the  Eastern  m\ca  of  Austrnlia 
ore  not  altogether  identical  in  age.  though  the  Curboniferoua  formn- 
tion  below  the  St^tiniiarj'  rotks  appears  the  sume.  Although  Mr. 
Moore  did  not  know  whence  the  fossils  came,  I  think  they  certaiidy 
came  from  the  noij-hbourhood  of  the  Moresby  Itiinge.  I  hohevc  the 
list  waA  published  by  the  British  Assoeiation,  but  I  cannot  nowrefer 
to  lb  I'  volume. 

In  Xuvember,  1 9()3, 1  received  from  the  Honourahie  V.  B.  Barlee, 
F.R.O.S.,  C-oloniid  Secretory  of  Western  Auatraliu,  a  caae  of  fossils 
in  a  ferruginmis  matrix,  contoiuing— 


AriiTula  (of  largo  Bue). 
Astarte, 


N'ticuls. 

Peotcti  (?  TMiculiiriir), 

Fho!iidoiii3'a. 


C  These  cnmc  from  nbout  15  miles  north  of  Champion  Bay,  find  pro- 
bably from  near  the  Moresby  Knngi'.  A  subserjuent  parcel  of  fosaila 
renched  mc  in  l^i^4,  from  the  same  neighbourhood,  and  among  them 
I  find  tLe  following : — 


Ainnionitea  (4  spMies). 

Art*  (.*)  4pefi«). 

Aatsrt«. 

AtiojU  Miinsleri. 

Brli<innili»«uiaUculatus  (2  spodniBtia). 

Cardium. 

Chemniuio- 

Drntaljuzn. 

Limn  ( 2  tpwip^X 

Mju^te*  (3  aprcioa). 


Mjlilus, 

Niutiliu  (2  tpeoiei). 

Nprinn'a. 

Oalrea  Klnmlii. 

Onlrea  ci^ry  tmaW  ipccici). 

Peclni  (4  «]iwi(>«]. 

Pholsdnnijii. 

nil)- noli  one!  In  {ti  ipecira). 

Sfqiuln  (2  spwii'j-) 

Trigonin  (S  «pss\f»). 


Taking  the  general  aspect  and  osaocintion  of  the.te  fossils,  and  the 
oecurrence  of  such  forms  aa  Aricula  Miiiulfri,  fJgli-di  ilarshi,  and 
Ainnioniiei  Moorii,  it  is  itlniOBt  certain  that  the  nearest  representative 
[sf  the  ibrmation  is  the  Inferior  Oohtc.  The  Nntitilat  sinwiius  and 
Tii^nUi  costfita  le-ad  to  the  same  conclusion  ;  but  another  Nuntihi* 
in  my  coUeetion  aiipcars  to  be  new.     It  appears  certain,  at  any  rate, 

it  the  Morcsiby  liauge  in  the  hcadquart^'rs  of  tbe  Jurassic  forma- 
in  Western  Austruha. 

Were  is  no  necessity  to  ent«r  here  on  any  discussion  as  to  the 
palpable  position  of  these  rocks  with  respect  to  the  highly  altered 
doposilA  of  sandstone  to  the  northwards  of  tliem,  though  it  would 
eoem  that  llio  Trios  is  rcprosenltd  there.     But  I  may  properly  add 

*  Diacorcriei  in  Australia,  vol.  u.  p.  387. 
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tbat,  alUiough  there  are  sbtmdant  fragments  of  wood  mtneralixed 
by  silica  nnd  iron  in  the  deposits,  no  trace*  hnvo  been  found  at  my 
plants  whioh  occur  in  the  Wianamatta,  Hawkeebury,  or  Newcattls 
beda  of  New  Koulh  Wales. 

It  was  my  intention  to  redeem  my  promise  to  the  Oealoginal 
Society,  and  send  the  roenlts  of  fiirther  investigations  along  lie 
MftTBuofl  lliver.  CircmnstifflecH  haro  hindered  this  ;  but  I  may  now 
mention  that  I  hove  ascertained  that  theMeaozoiefomuitioiiBoxtciid 
over  an  enormous  area  in  Tropita]  Eastern  AiiHtrnlia,  that  &om  the 
eastward  of  Wolliiinbilla  to  the  Maranon,  and  thence  to  the  Nivc 
and  Barcoo  Itivers,  and  so  to  the  Thomson,  the  fiolyondo,  and  the 
Flinders  {from  all  which  I  have  received  collections),  there  arc  for- 
mations whieh  appear  to  me  to  range  from  the  Trios  up  to  the  Cre- 
Iflceous ;  and  I  anticipate  hereafter  a  development  of  fonnationB  or 
groups  almost  as  rogiilur  in  anccMsion  as  those  in  England. 

From  the  Barooo  I  have  fish-teetii  imbedded  in  fossiliferoos  roclu 
not  unlike  those  of  Wollumhilla  ;  and  from  the  Itranaton  Range  on 
the  Flinders  I  have  Ammonites,  Ai-ieula,  and  a  frogmentof  an  /iio- 
teramus.  in  a  grey  limestone  highly  metamorphosed,  jointed,  and 
full  of  calcareous  spar,  the  joints  producing  a  regular  columnar 
Btructure. 

Ik'lemnites  of  various  species  are  common  on  the  Nive,  the  Bel- 
yandu,  and  the  Amby  Itivers,  and  at  BungeeworgomV,  on  Fitsroy 
Downs,  Pentacrinites  being  beautifully  developed  in  the  calcareons 
grit  of  Mitchell  Downs.  All  these  lost-mentioned  places  are  in 
Queensland. 

I  hupe  hereafter  to  bo  able  to  show  distinctly  the  order  of  succes- 
sion in  all  the  Australian  deposits.  My  present  object  hos  been  to 
give  a  brief  res"i)i^  of  the  discovery  of  Sccondarj'  formations  in 
Australia  up  to  the  present  year,  and  I  must  therefore  conclude  it 
with  stating  that  it  was  announced  at  the  beginning  of  1865,  in  tlic 
Melbourne  papers,  that  Professor  M'Coy  had  received  from  a  student 
of  the  UnivetBity  an  Inucemmvi,  and  a  fragment  of  an  Ammonite 
from  Flinders,  which  he  considered  to  be  Cretaceous, 

I  have  not  included  the  Dnio  ( U.  Da'mtrfri)  described  by  ProEeraor 
M'Coy  from  the  '^'estem  part  of  Victoria,  b«»u6e  it  does  not  come 
under  the  head  of  Marine  fossils;  hut  I  believe  it  to  bo  the  only 
fossil  animal  found  in  the  so-culled  Oolitio  deposits  of  that  colony ; 
and  of  course  it  proves  nothing  as  to  comparison  of  them  with  the 
Wollumbillft  or  Moresby  llango  beds. 

PS.  As  a  Hcqud  to  the  above,  and  as  almost  neoessaiy  to  tho 
clear  understanding  of  the  perfect  separation  of  beda  with  Glotnopt^ru 
(which  Professor  M'Coy  so  long  maintained  were  OoUtic)  from  those 
above  mentioned,  I  may  perhaps  bo  allowed  to  state  that  no  fitw- 
sopttria  has  been  found  in  Victoria,  Queensland,  Western  AuBtraliu, 
or  in  New  South  Wales  except  in  association  with  beds  containing 
fossils  of  Palaozriic  age,  that  at  Stony  Creek  in  the  Hunter  lliver- 
baain  the  Glossopteris-bcds  are  covered  by  from  21)00  to  3000  feet  of 
strata  full  of  Upper  Palteoioic  fossils,  that  similar  asaodations  exist 


CUXKB AOVTBALUS  BtCORDlKT  DKPOntB, 

in  various  other  parts  of  that  extensive  tjosia  (oa  provnd  by  borings), 
and  Ihut  Mr.  Daintree,  who  was  formpriy  on  the  Geological  Surrey 
of  Victoria,  hut  in  now  8qu!ittin<»  on  the  Clarke  River,  in  the  Upjier 
KCTmedy  district,  has  brought  to  mo  from  the  Bowen  River  (kial- 
field,  fully  WHO  miles  north  of  Stony  Crock,  the  same  species  of 
shells  sad  the  same  species  of  plants,  oeturring  in  the  same  order  of 
npetpoedtion  as  at  Stony  C'reek,  proving  Ihat  there  ia  no  anomaly 
in  the  powlions  1  Iwve  assifrned  to  the  Qlosgoplcrit,  and  tliat  it  goes 
dtnra  as  low  as  the  rppi-r  Carl^nif'ei-ouB  ol  least.  It  will  be  inter- 
esting to  goolo^ts  lu  know  thnt  thie  is  now  so  thoroufihly  deter- 
mined that  no  duubt  cim  ri<m^un  in  thu  mind  of  any  honest  contro- 
Tersudist. 

I  append  tTO  extracts  bom  letters  £roin  Ur.  Dointrce  jnatifying 
my  stuteotent : — 


Boiren.  Fob.  10,  1866. 
"  In  the  Bowen  River  Coal-liold  your  statement  as  to  the 
oie  age  of  the  Newcaatle  beds  is,  so  far  aa  I  could  judge, 
MnAWi/  protim,  since  here  wo  huve  Spir'tfert,  &e..  similar  to  those 
in  Ituflsell's  shal'l*  and  the  railway -section  at  Muitland  overly- 
ing the  coid-scamfl,  GloaaoptcrU  being  the  most  abundant  fossil 
Fera." 

After  hsvinj;  gone  to  Melbourne  and  returned  to  Queensland,  he 
airrites  aa  follows  ;— 

Brisbane,  April  11,  186G. 

"  I  send  you  a  copy  of  what  ProfMsor  M'Coy  addressed  lo  me 
Rafter  an  examination  of  the  I'ossik  I  look  him,  viz. ; — 

' '  Tour  brown  beds  No.  2,  arc  identical  with  the  marino  beds 
rlifing   the    Coal  of  the  BimUrf,   the  Proi/urtiis  hracliytli(rniK, 
ortan  ovntitin,  Puchiiihnnit  ghltosu*,  Allorisma  curviilam,  &o., 
^them.     Tlie  Slreptorhi/tu-hiig  is  new,  but  of  clearly  Carboni- 
I  type.     I  have  no  doubt  of  their  being  Upper  Palawioic. 
"The  plants  are  Phi/lliillitca  aiutridis,  and   Olosgoplrrit  Brow- 
tmiatut,  forms  related  to  whieh  in  Europe  ore  only  found  in  Uesocoio 


Mr.  Daintree  adds,  "  Tkete  tijpa  art  all  above  the  Lowar  Codl- 
3711*  of  the  Bou'tn  River," 

The  section  Mr.  Daintree  described  as  cleor  and  nnmistjdiable, 

presenting  beds  distinctly  lying  over  each  other  in  regular  order, 

tid  having  below  those  already  described  others  with  Lepidoilfn- 

1,  just  as,  in  New  South  Wales,  the  marine  beds  hdovi  the  Stony- 

ek  Coal  (which,  as  we  have  seen,  ia  covered  by  marine  beds, 

rkieh  are  again  covered  at  Newcaatle  by  Coal-beds)  are  aucoeedeil 


I 


•  Be««ei;tioii  bj  Rtv.W.  B.  Clarke,  Tnins.  R.  Soc.  Viotono.  vol  vi,.  mdi 
lioiu  OS  the  Nrwcaatle  Bailn,  hy  Ur.  MiolipTiiic'  and  Mr  Clarke. 
t  /.  I.  overlj/ing  the  Slooy  Creok  Coal-BcamB.— W.B.C. 
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by  ahalM  full  of  Lfpidodendra ,  Si^Haria-,  and  Ferns,  which  are  bIm 
Bueoeeded  by  limestones  und  other  roeks  full  of  marme  fossils  having 
a  Devonian  or  Li>wi?flt  CarhonillToufl  aspect. 

We  thus  jjerceive  that  in  North  Quconahmd  as  well  as  in  New 
South  Wales  the  sueeesBion  ie  an  alternation  of  plniit-  and  aninio!- 
bods  ranging  through  many  thousaud  feet  of  strata  rostinR  on  granitos, 
porphyries,  or  slates,  itc,  of  Lowpr  Puheoioic  age.  aud  covered  bj 
the  Secondary  fonnaliona  already  alluded  to,  ivhieh  have  no  connei- 
inn  with  the  Coal-seams  of  Kew  South  Walea,  and  which  do  not,  w 
llir  as  is  known,  occur  citlicr  there  or  in  Victoria, 


2.   On  lilt  MADnEroBiKiA  of  die  Istox-Jaas  of  Sotjth  Wiiks.     Dj 
P.  Maktin  Duncan,  M.B.  Lond.,  See.G.8. 


ColtTSMTI. 

1.  Introduction. 

2.  Descrjiiliun  of  Ihc  Broroallp  and  Ewennj  dppmil*. 

3.  Bcrdiirks  ujion  Oie  riilipuiilt>li<i^'  of  Ihc  Sutlan  iinil  Soutlipmdown  series. 

4.  TliB  dilTiTnic™  liptwrvTi   Uio  Lius-ip  b«Li  with  Ammonila  Backlondi  anii 

Grffpktea  tpcvri^i  and  thotip  of  BrociLNltc,  Swennj,  Sutton,  and  Southern- 
duwn. 

5.  Nolicp  of  llic  Mndreporarin  of  other  British  r^tmlA  of  tlip  Broco'iLle  boriion 

and  of  the  Aitmuinifts  I'fiiitorbii  zone  of  Grei^t  Dritain.     The  Madrvpo- 
rnria  of  lUe  WTiito  LinJi  and  Avicvla  cB>i>orta  lonc  (if  Great  Britain. 
G.  NoliiB  of  llie  Hi  rata  in  Fmncp  nnd  in  Ihf  Duphy  of  Lun-intwurg  whioli  liaie 
tho  liiiniolniis  of  tlip  Broowtlp,  Ewenny,  Sultan,  nnd  S<'iitliern(lown  series. 

7.  TliP  geoiogiottl  puflition  of  tlie Hroai."tK  Ewennj,  Sullon,  and  Soutbrrndoini 

§eri<'e. 

8.  Qpnpral  view  of  dip  dixfHhulion  of  tlie  Madrejioraria  froiii  thi'  Keiiper  lollie 

Ajiimoiiitta  Ducktiindi  bedii  in  Gnat  Britain,  Fmiice,  and  Italy. 
0.  Conclusion. 

1,  Inlrmhiction. — Towards  the  ond  of  1865,  Mr.  Tnwnoy  scut  me 
a  collection  of  fossils  from  the  Sutton  stone  in  South  Wal'.'S,  and 
roiiuested  mo  to  describe  the  species  of  Madreporaria  contained 
in  it.  This  description  appeared  as  an  appendix  to  the  elaborate 
commuiiicatiou  "  On  the  western  limits  of  the  Hhastic  beds  in  Suuth 
Wales,  nnd  on  the  position  of  the  Sutton  stone,"  by  E-  B.  Tawney, 
Esq.,  F,G,S.« 

The  species  were  but  few  in  number,  they  were  unlilce  any  otliera 
from  British  Secondary  rocka,  and  Ihey  presented  rather  a  8t.Cassian 
facies. 

Little  could  be  detcmiiiied,  from  their  study,  concerning  the  age  of 
the  Sutton  stonof  ;  nnd  Mr.  Tawney  coidd  only  give  a  qnulified 
opinion  upon  this  subject  after  tlio  csaniination  of  the  MoUosca. 
Shortly  after  these  commuiLientions  were  read,  Hr,  ('harlea  Moore 
sent  me  a  large  collection  of  fossils  from  the  Sutton  stone  and  from 

•  Quart.  Journ.  Oeol.  Sop,  Tol.  nii.  p.  GO. 

t  For  nn  ndniirablp  doscription  of  LhBBe  roclts,  SOB  Mpiu.  OpoI.  Surtrj,  Tol.  i, 
p.  270,  by  Sir  H,  de  la  Beclip, 
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some  oth^r  Liasmc  beda  which  rest  upon  Carbonifcroos  Iiine«t<)iio, 
During  this  antumn,  the  same  iniVfatigublo  geologist  went  over  the 
district  described  by  Mr,  TawiiL'y.  and  on  hin  return  he  forwarded 
me  a  magnificent  coUection  uf  specimcus  from  Sutton,  Southerndowii, 
Broca«tl«,  Ewennj-,  Langan,  Lalwton,  C'owbridge,  and  Shopton 
Ualtet.  He  mortvjvcr  gave  mc  all  the  information  he  uould  obtnin 
on  the  Btriitigraphical  relations  of  Iho  highly  fossiUferous  bi:d«  of 
thoee  localities.  It  soon  became  evident  that  there  was  a  very  con- 
udeintblo  number  of  new  speciea  of  Madrcporaria  among  the  spoci- 
mcm*. 

The  objeclA  of  this  communication  are,  to  introduce  to  PnlKonto- 
logisls  a  new  British  coral-lAuna  ft-oni  dcpoiitts  of  Liassic  age,  wUith 
rest  upon  Carboniferous  Limet-tone  :  to  eorrclale  these  beds  with  oath 
other  and  with  the  Infra-Lias  in  Normandy,  in  the  Ciite  d'Clr,  and 
in  the  Duchy  of  Luxembourg  ;  to  show  thi;  netcseily  of  Ming  up 
the  epaec  wliich  now  exists  in  British  olaseiiluutory  geology  between 
the  lones  oi  Aii\mni\ii<>:  Planoebli  anil  of  Amnionilei  Bnekloiuii.Oi-y- 
phaa  itteiin-n.  &e.;  and  to  give  an  analysis  of  the  species  of  Mudre- 
poraria  of  the  Infra- Lias. 

2.  Dtacripliiin  of  tht  Broratlle  ami  Eweun;/  Drpiigitt. — Broeastio 
ad  Ewcnny  arc  localities  a  ehert  distance  south-west  of  Bridgend 
,  Glamoi^anBhire,  Their  fosadifcrous  depositu  rest  upon  the  Moun- 
tuin-limcstone,  and  fill  up  depressions  on  its  surface.  The  beds  have 
DO  stratigniphieal  succession  ;  but  at  Ewenny  the  Sutton  stonG  was 
Been  bj  itr.  (."harlcs  Moore  beneath  the  fossiUferous  deposit.  The  hods 
are  more  or  less  conglomeratic,  they  are  limestones  with  much  Dolo- 
mite in  their  composition,  and  the  fossils  weather  out  amongatcrj-stala 
Iof  !«denitc,  caic-spar,  palenB,andoccaaionalIy  of  quartz.  They  con- 
tain, more  or  less,  dark  chert  dorivi'd  from  Carboniferous  Limestone  ; 
ftnd  Paleozoic  fossils  are  thus  introduced.  Hand  spceimcns  show  a 
dull-grey  cherty  fracture  or  a  light-brown  ecmicryslallino  lustre ; 
but  the  fossils  weather  out  of  a  pole  yellowish  brown  colour.  (!)cca- 
Konally  thelimeat-jne  is  darker;  but  the  fossils  always  appear  of  ihe 
Rime  colour.  Costs  are  frequent,  and  they  are  often  filled  with 
crystal). 
t] 


^ — _ 
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*  jU  Mr,  Charles  Moore  is  dcacribine  the  Molluiica,  and  Mr.  IWto  ig  gtudyinff 
the  Qasternpnla  frum  theaa  localities,  I  »batl  noticv  onlv  thoAe  Ouleropoda  anu 
I»nii!llihraTiFliiiits  wliich  are  cotamon  lo  tlir>w  bnk  and  their  contiac-nul  equi- 
.ralentM.  I  aju  uQiI>>r  ktvM  obliimtjons  lo  Dr.  Wriglil  for  wnding  nie  tli"  typical 
jmrau  of  Ihe  K*rids  his  Uoj^  d<.'«rribpd  from  thi<  zon'^  o^  Ammuiufrs  Pfan-irbta 
'in  EngUnd  and  in  l\\e  island  of  Skyu — anil  nt-^i  lo  tIl>^  Kor.  P.  B.  Broiliu  for 
the  loivn  of  all  hin  Lower-Lifi^i  Miidr^pomria,  r.>r  soi'l'ion^  vhidi  lip  han  giTPn 
m«\  liiul  for  much  iitvfii}  info rirmi ion.  Thi'->«i>  ^onllt-jri'Mi,  in  cvzij unctioii  with 
Ur^  Strirklond  und  BtTe^^r*',  Tut^j  Biirt^jn,  iind  Uhnnib^rlm,  luivt.^  ^rpii  mo 
Diiiiy  of  liip  data  by  vhjob  1  baf^  bflen  able  to  miupiiTe  the  i\;j*al-rjiuiia  of  the 
Xias  oontnining  AmiMnifn  li'iiklmidi  Ac.  with  tlmt  of  Ihi'  Ih-Jb  of  »hii?h  this 
(r-iiiiiiiiiiimtirpn  inort'  ospnciallj  lr«iU.  Mj  frii'inl  Mr,  Chnrltw  Mjoru  is  the 
■cwkif!;!)!!  lo  whom  I  am  \iu>  iimal  indi'htrd.  With  n  true  Intf  of  xciiacp,  he 
liii^  funiif'btHl  m#  with  all  tin*  flrtailhi  1  required  con«<rn fag  tbt^  foBHiliferoiut  brds 
whiiJi  Ik-  hiw  to  carefully  studied,  although  then-  i«  a  diffemi™  in  our  opinions 
■bout  thrlr  gpoloKicol  lue  ;  nnd  lie  luu  npored  neither  time  nor  trouble  lu  his  en- 
diMTOurs  to  elui^idab;  llic  truth. 
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PKOOKEIIINOS  or  THE  OBOLOSlCit  BOOIBTT. 


[Not.  21, 


The  fosail  remoina  in  these  old  hollows  in  Ifountain-limeetone  at 
tho  bottom  of  ttiQ  Liasaic  sea  ore  in  inealculablo  multitudes ;  unil  on 
splitting  bloeka  ujion  which  they  weothtT  out  in  profusion,  tho  frac- 
tured surface'*  give  indicationa  of  as  many  otht're.  Some  of  tliy 
fosaila  art;  perfoot  oven  in  their  most  delicate  ornamentation ;  oth<TB 
aro  worn,  having  been  rolled  ;  and  myriadB  are  in  fragments.  The 
smnller  fossils  stud  the  blocks,  and  consist  for  the  most  part  of  frag- 
ments of  Mndroporana  and  Fontacrinitee,  of  Ci'/n''M  spines  and  plntoa, 
and  of  irogmentH  of  large  and  small  LumellibraiKhiata ;  and  with 
these  are  mixed  tho  shells  of  tiny  Uast^ropoda.  Tho  larger  foasiJi 
consist  of  perfect  spheres  of  Isastrtra  (/hhosa.  Dune,  (and  fragmoila 
of  thom),  of  blocks  more  or  less  gibbous  of  another  Ismlrtra,  of  flat 
or  dendroid  pieces  of  AstroMjnia,  and  of  more  or  less  fra^mentaiy 
ThnosiiiiliiK  and  Monllivaltitr. ;  and  amidst  these  are  more  or  leM 
perfect  Ccritkia,  T\trrittllaf,  largo  Fleuratoinari<r,  Slraparolai,  Ntri- 
topaitles,  many  rugged  0»lrece,  and  more  or  less  perfeet  Limit.  There 
are  also  Polyeoa  and  SerpxHa-.  All  are  mingled  together,  and  here 
and  there  are  some  remanie  specii*  of  Si/rim^ojiora,  AmpUwt, 
Ci/atho/>hifUiim  and  Liihoslrofion.  The  profusion  of  perfect  spe«- 
mens  of  many  species  of  Madreporaria  is  quite  chftracteristio  of  the 
deposit.  Considerin)^  that  many  of  the  fossils  are  found  as  ca«ta, 
that  others  hare  suffered  from  a  destructive  fossilization,  and  that 
many  kinds  of  stone  enter  into  the  composition  of  the  dejKisit,  it  k 
very  remarkable  that  so  many  species  should  bo  determinable  from 
so  many  specimens. 

The  most  common  fossils  are  Uadrepororia  ;  and  portions  of  some 
Astroctenian  or  other  aro  foimd  on  every  block.  Bpeoimons  from 
Eweuny  resemble  those  from  Brocastlo ;  and  it  is  evident  that  the 
beds  are  on  tho  same  goologionl  horizon. 

Brocastlo  may  bo  considered  a  typical  deposit ;  and  in  all  proba- 
bility tho  remarks  made  upoit  it  will  apply  to  coralliferous  beds  near 
Cowbridge,  which  rest  upon  Uoimtain -limestone,  and  to  a  foeeili- 
ferouB  bed  near  Lnleston,  where  vast  numbers  of  a  Thecoemilia  are 
found.  But  further  information  is  required  before  several  other 
Li^isaio  dcposils  resting  upon  Carboniferous  limestone  can  be  asserted 
t^i  be  on  the  same  hori/ou  as  Srocastlo. 

The  following  is  a  list  of  the  species  of  Madreporaria,  fi^m  the 
Brocastle  beds,  which  have  not  boon  hitherto  described : — 


Moanirnttin  Himplei.  ip.  nov.' 
- — -  WalliiB,  Jp.  nuT. 

Brodioi,  sp.  nov. 

MiLrchiBoniic,  xp.  nor. 

pwluni^ulata.  sp.  nor. 

—  .■  brt'tifl.  pp.  nor. 
Thi>Lv^.DmUia  jrregiilartH,  sp.  nOV. 
\  var. 

Terqiionii,  sp.  nov. 

iiiRiiiB,  Bp.  nov. 


and 


*  Then  species,  hnving  been  dmwn  on  atone  nnd  dcsrribed  iot  \ha  FWnHi- 
togrophical  Society,  will  be  publiibnl  in  its  volume  for  16(16. 


Thocosmilin  Wntlin,  ep.  nev. 

.-  dt^ntntii,  ap,  nov. 

plnnn,  iip.  nov. 

IsBHtnea  globoau.  tip.  nov. 
LBtimii'uiilra  denticulsto.  sp.  nor. 
CjnlLoTA'Liiu  (lend  roideM,  gp.  nov. 
— . —  coaEstji,  sp.  nov. 
Aitrocjtnia  pImm,  ap.  nov. 

d^ndruidca,  ap.  noV, 

minuta,  sp.  nov. 
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AauoBteeaa  miHbiw,  tp.  noT. 

IsToidek.  »p.  DOT. 

ipiDigfra.  pp.  nor. 

[wdunculot*.  ip.QO?, 


AstroctcniB  (HwtAta,  sp.  hot. 

gibbosa,  8JK  no», 

uisignis,  >p.  DOT. 


The  following  apooics  were  also  found  at  Brocastle,  but  they  have 
bctm  prerioiiftly described; — 


» 


Bvptaalrsa  bi»vbU,  At  Fn-ni. 

Uoiillicaltia  poljmorplia,  Jirqucm  et 
Piitfe. 


TbeeoamiliB  Martini,  d»  FYom, 
MicbBlini,  Tgnt. 


The  nmiexcd  list  includos  the  few  species  of  Gasteropoda  and 
biTulTe  SloUusca  I  have  recognized  in  the  Emcostlo  beds : — 


Centhium  urulicoilaluDi,  Tjn. 

gf»tiiin,  TgtH. 

SifoitU.  if  Ori. 

Tnrritelld  Zaaieai.  Dunk.,  sp. 
^^^  Dunkpri.  Duit-k,^  ap. 
PbwBjioIlii  MorpDcyuna^  riet/e. 
Hcritopai?  ciigiifl,  J^qfn- 
QerriUiA  acuniicmr^  T^m. 
OMraa  irreguJjirii,  Miinsf. 


Oatmi  Liuaica,  Sfr,  (0.  oiultioaitata. 

ikDoninlB,  T^m. 

TjLma  tubcniuiaCa.  T^. 

pomprp«a,  Tom. 

CuculliM  PHiloiiofi,  Qufiui.  (C.  Het- 

tangienBis.  Tipi) 
Cardita  Hobwti,  Tsm. 


^H^  ^leee  lists  contain  a  vary  rcmarkiible  asgcrablago  of  epocies ;  and 

^^Rbe  niunber  of  Madrcporarin  is  very  striking  when  it  is  remembered 

^|vow  very  few  species  of  Ihem  have  been  found  in  any  Liassic  forma- 

^^  tioQ.     TTie  species,  as  a  whole,  constitute  a  corul-fauno  not  hithfrto 

'      reeogniied  in  Oreal  CriCaiii,  and  having  a  very  dutiiled  distinction 

from  that  of  the  Lias  containing  Animmiilei  BurkUuiJi.     The  (ius- 

teropoda  a.'wocisted  with  the  Msulrepoiaria  are  noteworthy,  betause 

thi-y  are  grouped  with  some  of  the  species  of  eorola  in  those  conli- 

I      nentol  strata  which  appear  to  be  the  eqiiivalents  of  the  firoeostlo 

KiKds. 

^F  y.  Hfnmrk*  upon  the  Pithtontolo^i/  of  the  Sutton  and  Soulhrm- 
d'tu.'ii  ti  ri'S. — The  general  eharaeteristies  of  lie  Sutton  and  Southem- 
dcjwn  series  have  been  ao  ably  described,  that  it  is  simply  necessary 
to  refer  to  Mr,  Tuwnoy's  essay  for  their  relative  position  and  hlho- 
logicnl  peculioriliea.  The  Mutton  stone,  with  its  suporimposed 
Sijuthemdown  beds,  may  bo  regarded  as  one  Palteontological  series. 
Like  the  BrocaBlle  beds  it  rests  on  Carboniferous  limestone,  and  is 
conglomerutjc  at  the  base,  where  blocks  of  black  chert  oontnining 
Pakeozoic  corals  of  Carboniferous  Limestone  age  are  found.  It  is 
best  seen  on  the  coast;  but  there  are  quarries  of  it  at  Laleaton  which 
yield  good  fossils,  and  Mr.  Charles  ^loore  states  that  it  may  be  seen 
beneath  the  Ewenny  limestone.  The  SoutJierndown  beds  do  not 
Dontain  many  Mudreporaria,  and  thoir  species  are  the  same  as  those 
oommun  in  the  Sutton  stone.  The  uppermost  beds  of  the  Soulheni- 
down  soriciS  are  covered  with  the  IJas  containing  Ammonites 
SuMandi,  A.  Coaybcarii,  Gryiihixa  iiiicurva,  &c. 
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[Not.  1 


The  following  is  a  list  of  the  epccica  of  Iftfilreporaria  from  llm 
Sutton  stono  not  hitherto  deflcribed ; —        ■ 


Uontlirnltla  [HutiineulnUi.  'p.  iior. 
— ^ — -  panwitieo,  ap,  rqv. 
ThecosiuiliH  Su(loiieiiaG>,  Bp.jiQF. 

inirabi  lis,  jp.  dot. 

Etenalin,  tp,  nov. 

CjrnlJioiMeiuii  incriuluui,  ap.  noT. 


Aitroncnm  grbboaa,  sp,  nov. 

plann.  sp.  nov. 

— ' — -  pora^iTLca,  *p,  nor* 

roplansT  ap.  n*>v. 

Eljsuitra'a  Moorei,  Bp.  noy. 


Tho  tbllgHTng  species  have  toon  provioualy  deacribod  from  other 
strata; — 


Monttiiiltia  polj'tDnrjihB.  7^.  ft 

IHrtle. 
Tbaxwmitia  rugota.  Lauljt. 


Rba))diiphjllia  rerondita.  Laait. 
Eljwstnra  Fivliori,  Lau/it. 


The  species  MonlUimllin  pfJimciilaM,  M.  poli/moijititt,  AstrocTnIa 
ffilibasu,  A.phnm,  tind  A.  rejitans  srft  commou  to  tlic  Sutton. Bl<iai 
and  to  the  Broeastle  beds.  Thfcsmal  TtumfinUur  haTO  tite  BBiai 
fades,  but  are  8i«3cifically  distinn  I'rojn  IhiJie  of  Brocaslle-:  and  ibi- 
Attroeimin  are  all  very  cIoebIj  allied.  The  spcties  named  by  Laubr 
are  Triasaic ;  and  all  tho  rest  differ  from  those  found  in  tlio  Mat 
with  A.  Biichliindi,  but  clearly  belong  to  the  same  gL-uend  hoiiiou  m 
those  of  liroeafitlo,  and  must  bo  referred  to  the  continental  strata 
whieh  will  he  noticed  as  being  its  ef|uivalents. 

An  analysis  of  the  ejwcies  of  MoUiiflcn  described  by  ilr.  Tawney, 
and  an  examination  of  some  fossils  he  had  not  the  oppoitimity  of 
seeing,  enable  me  to  give  tho  following  list  of  species  whieh  had 
been  already  deseribod  from  other  strata: — 


SooTueiuiDows  Sehibs. 


AmmoDites  sngulittus,  SchL 


I  Lillorina  clnlhrnta,  Dah, 


Burrow  Sbhiis. 


Linia  lubDrdulDta,  7V">. 
Mj'opboria  pcf^^UTn.  Qutrts/. 
MonfiLln  droii-BSla.  Miuiaf. 
Seritapi<[s  exigim.  Ttjm. 


Lima  i>xaltikbi.  Tqm. 

dontatn,  Tqm. 

Cardiji  lb  ra^larifl,  TqlTt. 

critHKiBflimfl.  Sow,,  »p. 

FlicuLula  intiuiatriiil'a.  Eimn. 
PaHoD  ViiliinionHis,  Dtth. 

This  small  list  has  been  introduced  to  demonstrate  that  Uw 
Molliisea  and  the  Uatlreporaria  belong  to  the  same  horizon  elsewhere. 
There  are  in  the  Sulton  nnd  Broeastle  bods  several  species  of  Mol- 
lusca  whieh  are  known  to  exist  in  the  Liaa  containing  Ammonila 
JiiiA-laiidi  in  England  or  elaewhere.  Thoj  will  bo  oouradercd 
shortly. 

4.  Tlie  differaiets  helvun  tJie  heJs  viili  Ammonites  Bucldiindi  nml 
Cry|)b!CQ  incurvn  ami  those  of  BroiaslU,  Jiu-enn;/,  .tf,— The  I/iwcr 
Lias  with  Ai>n>ii/iiif<-s  Buckhiwli,  F/mlndoMi/n  t/ln/iri,  Limn  y'ujnntfi', 
and  Orypkim  infurvi  rests  eonformably  on  the  Southerndown  beds. 
and  no  unconformity  has  been  traced  between  it  and  any  lower  licds 
of  presumed  LJassic  age  in  this  district.     Nothing,  however,  can  be 
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monj  diaUnct  thou  the  lithologicol  and  palicontolo^cal  charactcrif^tic.a 
of  the  Ammonitet- B\ici-I<iiu/ 1  tiwU  iinil  uf  thosu  now  under  consiilora- 
tion.  The  lithulo^ptal  choractei^  uf  thv  Bi'uoLU->tli.-  bi'd^  Ituvti  jmt  boon 
deecribed;  and  Mr.  Tuwncy  tuny  be  thiu  (j noted  n'Hh  rnapcct  to  those  of 
the  other  series.  He  reinikrlu  on  the  titliology  of  Uio  tSouthcrndonn 
series,  "Thu  scriea  differa  lithologi colly  from  the  Sultoa  St«no  in 
the  beda  being  much  hiird>?r  and  mora  irregularly  bedded,  and  they 
ani  fiyx^nently  subcryatatlinc  and  scparutod  by  thin  arenoccoua 
partings ;  again,  the  fragmcuta  of  bUck  cheri^  uro  more  Bporingly 
Buttered.  Tbo  Suttou-.Stuno  bcd^  dlffi.T  much  in  toxturo ;  Bome  are 
fiae-grainod  wbilolimcstoaes;  otberaaresoftcrand  very  shelly;  some 
aro  yellowish- white,  and  at  the  upper  part  are  pale  grey  and  be- 
came gnidnally  harder.  The  cnnglomcrate  at  the  base  consists  of 
rolled  pebbles  of  Carboniferoiia  LimcaUine,  very  numerously  imbedded, 
with  occasional  pieces  of  chert  in  u  soft  foasiliferous  white  matrii. 
The  beds  above  the  conglomerate  contain  shatlorcd  fmgmonta  of 
black  chert"*.  The  differenci^ in  the  lithological  composition  of  the 
firocaatle,  Southerudown,  and  i>utton  bed^  are  appri-ciublo  ;  but  they 
have  thoao  pnmmon  characteristics  which  scpamte  tbcm  tram  tho 
Lower  lias  strata  with  Grij^Ji<ra  iMurva.  Tho  Lima-beds,  as  these 
hut  ar«  called,  are  earthy  limestones,  tscparatod  gecic-rally  by  argilla- 
ceous shales;  they  are  not  conglomeratie,  and  do  not  contain  any 
fragtaentfl  of  black,  Carbouiforoue  chert. 

The  paLeonlologicid  differences  between  the  beds  under  considera- 
tion and  those  containing  AninKiniies  BiieHlniiiti  (the  Lima-bed^) 
are  very  great.  Not  one  speeics  of  tho  coral-fauna  of  UrucusUu 
haa  as  yet  been  found  in  any  beds  of  tho  Ammoniia-IiiieMiimli  Kono 
in  any  port  of  Great  Itritain  or  elsewhere.  Tho  same  holds  good 
with  regard  to  the  Sutton  Stone  and  tho  Southemdowii  Ijeds.  Tho 
anuUl  list  of  UoUusca  wliich  I  have  given  &om  the  Brucnstic  hcda  has 
not  the  faeies  of  tho  &iuna  of  the  Aminonileg-Dutkliiiitli  zone ;  tho 
somo  is  the  case  nith  regard  to  the  Mullusca  of  the  otlicr  beds.  All 
these  beds  form  port  of  the  Ija'wia  formation,  and  have  therefore 
gome  speciesin  common.  The  grcut  bulk,  however,  of  the  firoeustlc, 
Satton,  ^nd  Southomdown  iSlollusca  are  peculiar  tu  a  definite 
horta-itn,  and  but  a  few  species  [iiisa  upwards  intn  those  beds  of  whose 
lilhological  ditfcroncea  mention  has  already  been  made.  Having 
thua  shown  how  the  beds  under  consideration  differ  lithalogicatly 
and  palaontologicjilly  from  tho  beds  composing  the  zone  oiAmmo- 
niUi  Buel-ltiiuli,  I  propose  to  notice  shortly  the  Madreporaria  of  the 
other  strata  of  the  sa-ealled  Lower  Lias  of  Great  liritaiu. 

5.  Hotice  of  ihe  Madreporaria  of  other  British  strat/i  of  l?ie  horizon 
of  BrotjutU  and  of  the  Ammonites -plnnorliis  z-iite,  ^-r.- — Whilst  tnvos- 
ligating  the  lias  of  the  Isle  of  Skyo,  Dr.  Wright  found  a  coral-hod  at 
Luasayt,  conaisting  of  groat  blocks  of  a  species  which  ho  has  named 
Jtattraa  Murchisoni.  Dr.  Wright  considered  this  coral-bed  to  ho 
very  low  in  the  Liaasie  scries,  and,  frian  ihe  presence  of  Cunlinia 
Tiniia,  Zicten,  in  the  strata  immediately  beucalh,  ho  dotennincd 
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it  to  belong  to  hia  Plnnorhia-^one,     The  corril  is  very  inlenating 

from  its  peculiar  calicinnl  gemmation,  trnil  is  not  allied,  ostrpl  g*ne- 
ricully,  with  any  known  Iwflroa.  The  VnnVmio  has  a  gront  viltHmI 
range ;  and  hud  it  not  het'n  for  the  acrompanying  Otlre-i  arittit,  tin 
very  definite  Hge  could  have  been  assigned  to  the  eoral-bed.  Tlii* 
Ostrrn  renders  it  necensnry  thnt  the  huntnfa  Mvrchimni  should  Iw 
included  in  the  Eone  of  Ammonitfe  nm/iilnhii',  and  fihows  that,  like 
the  Madre^uroria  from  BrocoHtle,  it  existed  before  the  fauna  of  tlu 
A,  Biirlrl/indi  or  Gfyphna-Utmn-a  beds. 

Very  lately  numerous  Madrcpororia  have  been  found  in  lancoln- 
ahire,  at  Marten  near  Gainsborough,  in  etrata  between  the  Whit* 
IJa*  and  the  On/phtra-iwrvrvn  beda*.  The  species  are  not  the  eniM 
OS  those  of  the  Lrooastio  and  Sutton  series :  one  of  them,  Stptastrtm 
Fnnunttli,  Terquem  et  Piettof,  is  found  in  the  eone  of  Ammanilt* 
jtlanorhi*  of  Volfsmubl  near  Mondorf ;  and  the  others  are  Motali- 
vnllim  of  the  M.  Haimeit  typo,  and  rather  characteristic  of  the  liw 
below  the  zone  of  Orirphira  iimtnia.  The  commonest  of  theM 
MontUvnliiir,  M.  j>rtpiV(it<i,  Duncan,  is  also  found  in  the  Irish  bedi 
(Angnlatus-zono)  with  M.  I/aimei,  Chapuis  et  DewHlquo§. 

The  Monl>ivalli<e  called  by  "M.  de  Fromentel  M.  lenui-sejila  stA 
M.  grvniijera  ||  are  found  at  Balderton,  near  Newark^  ;  they  cnnnirt 
lie  considered  to  bo  anything  more  than  varieties  of  M.  Ifninm. 
but  they  may  be  regarded  aa  denoting  a  good  coralliferoua  horiMa. 
At  8hepton  Mallet,  discoid  Muntlivtillite  of  the  .Af.  ILiimri  type 
occur;  but  the  correct  geological  horizon  of  Balderton  and  the  bednt 
Shepton  requires  elucidation. 

In  the  section  given  by  Dr.  "Wright  of  the  zone  of  Ammoniti* 
pbinorhit  at  Street  •*,  the  light-coloured  marly  clay  on  the  top,  with 
Saurian  bones  tinA  Ammonitti  plamrhif,  i»  Buecceded  by  a  light- 
coloured  limestone  withv4)nmo>iiffs^^iinai-'ii«  in  moulds;  and  imuC' 
diately  beneath  tills  is  a  yellow  shale  with  the  same  Ammonite. 
Ichthyomurua  intermtdiut,  and  a  Coral,  Br.  Wright  has  sent  mo  thff 
specimen  ;  and  it  is  not  Itaslraa  Mvrchinoni  as  is  stated  in  his  me- 
moir, but  a  species  he  has  named  Haiinti,  which  does  not  belong  to 
IiMtlrtta,  but  to  Srplastrmt. 

At  Binlon  there  are  said  to  bo  eorala  in  the  Guinea-bed,  which 
IS  covered  by  a  succession  of  clays  and  limestones  with  Modioh 
rnjnhia.  Pholidophmits  Striclhmdi,  Ag,,  in  sect -remains,  Ammo- 
nit^s  Johnsloni,  and  Saurian  remains  ;  unibrtiinaU'ly  I  have  not 
been  able  to  obtain  any  specimens.  The  only  Mitdreporarian  of  our 
AmmoniUs-planorlis  zone  is  therefore  Seplaslraa  llahnei,  Wright, 

•Tho  Her.  T.Ch(iiiilwrlin.F.0.8.,nndF.M.  Burton,  Esq.,  F.0.8..1mrcttfflbrfed 

mo  inrorninfion  on  tliew  pohibi,  and  liavp  wnt  iiin  (he  roasila  I'or  pinjiiinalion. 

t  Jic  Line  iiifpn'ciir  de  I'ost  de  la  Fmnpp,  p.  12V. 

J  Mr.  R.  Tate.  F.G.S.,  inlbrmi  tne  lliat  the  slnta  contain  tlie  fosail*  of  Lba 

Ammonitn-aniTHla/us  tone. 

Mr.  TbIp  has  forwnrd«5  me  dpfoimena. 
Poli'ont,  Fpoih;.  liTT.  ]0.  p.  112. 

Tlip  Rov,  Mr.  Cbombctlln  ind  Rex.  P.  B.  Brodie  IwTc  forwurdcJ  npccimcDS 
of  time  ronii»i, 
••  Wright,  Mon.  Pal.  Soo.  vol.  for  1808.  p.  55. 
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sp.  It  ia  not  to  bo  found  in  tho  Sutton  Stone,  nor  in  the  Sonthorn- 
drttm  or  BrocasUe  beds,  and  it  has  not  been  discovered  in  ony  of  the 
eoiitiiiratal  Btrala  whieli  arc  presumed  to  be  the  equivalents  of  the 
Ainmoi>ila-p}imi)rhi»  jjono  in  Great  Britain. 

There  are  thre«  specie*  of  MontUvalfia  in  the  White  lias,  but 
they  are  indeterminublo. 

The  Arlculn-nnlorfa  beds  at  Beer  Crowcoinb  were  found  by  Mr. 
lIo<ire  ta  contain  a  MontUraltia  with  five  cycles,  but  nothing  more 
eould  be  made  of  it.  Aa  far  as  it  U  possible  to  judge,  none  of 
these  Montiivllia  resemble  those  of  the  Sutlun  Ptone  or  Broeastlo 
lieds.  The  suecession  of  rodcs  from  ihe  Triiut  to  the  top  of  tlie  Plfl- 
norbis-seiies  is  complete ;  and  eone^qncntly,  from  strrttigraphical  and 
pabE<>ntolo|Hcfd  data,  tlie  corolliferous  bcda  at  Button  nniI  Crocustlo 
cannot  be  intercaUted  amongst  them.  It  is  therefore  necessary 
to  determine  the  continental  equivalents  of  the  beds  under  con- 
nderatiou. 

6.  Slnita  111  Fmnrf  imd  in  tJie  DmcIii/  of  TAiicetnhaurri  vliich  have 
ihf  homotaxtt  of  the  Brocagtif,  Evenay,  Si'llon,  and  fioiit]ifmih<iil 
lerit*. — In  Nonnnndy  there  is  a  considerublo  development  of  bcda 
which  rcBt  more  or  less  upon  depressions  in  qunrtzite  rocks  and 
upon  the  Tri.is,  and  which  are  covered,  conformably  in  some  places, 
but  unconfonnably  in  others,  by  the  Lias  with  Oi-ifphara  inctirvn*. 
These  beds  occupy,  in  the  east  of  the  Cotcnlin,  two  smaU  basins, 
which  arc  separated  by  the  ridge  of  the  quartrite  rocks  of  Monte- 
hourg ;  and  they  am  be  traced  to  rest  eonl'ormably  on  the  Trias,  and 
portly  on  the  granitic  surface.  Tho  beds  have  been  classified  in 
three  diviMons  by  M.  DeslongcliampB.  The  lowest  are  sandstones 
and  dolomite  with  impressions  of  plants ;  the  fossils  are  few  in 
number  and  are  badly  preserved;  and  Mijiihig  wimiliis  occurs,  with 
imperfect  specimens  of  Avicula  contorlu.  Tho  middle  are  marls, 
with  Mifliliu  ■miautui,  Mi/llliis  Jwssiniif!,  Tqm.,  Oslfta  auoiimVi, 
Tqm.,  biailfiiiopiif  tiriale,  Tho  upper  bods  {the  Calcairo  do 
Talogne),  consist  of  two  series :  the  lower  contains  Cnrdiitia  coh- 
rinna,  Cartlinia  re'jvlariii,  Tqm..  Limit  VtiJoniensis.  Dcfr.,  Pftltii 
VnlrmieHxis.  Dcfr.,  Oitrca  anomala,  PVtcalida  Btiyld,  Tqm.,  Ilrllangiu 
trmriformit,  Tqm.,  Phvmlomarla  ctijin.  Deal. 

The  upper  series  has  a  lumnchello  with  small  Gasteropoda  at  its 
hoei!.     The  following  is  a  list  of  tho  speciRc  forms : — 


• 


HeXniiEenjiB,  Tlfnt. 

Tiirrilello  Diiiiti'ri.  Diint,,  sp. 

Zonkcni.  Duni,,  iji. 

CVritliium  aculic^nstaliini,  T^NH. 
.    ^  Jobo^  T^m. 
riiuiinells  naiin,  7^. 

MormcjMiK,  Incite. 

I'lifntula  'Bnyiei.  Tqm. 


Oslrea  nnnmain.  T^m. 
Spphoslrmi  ramvalu,  rh  From. 

TllCCOrilUllllL.  BJl. 

Melnnia  iinicinpilaln.  Tqm. 

lutn,   Tfpii. 

Ampulbrio  graci]i^  Tqm. 
llctlan^it  McurirorDiiB.  Tqin, 
CapdinuL  copideo,  dc  Hi/ckh. 
Monlliriillia,  ap. 


The  uppermost  beds  in  tho  Calvados  contain  Cardivia  rojiidea ; 
and  their  upper  surface  ia   extremely  hard,  and  more   or  Icsa 

DnlongcIiampF',  Mem.  Sor.  LiaiiLfDne  ilc  Konunndir,  to).  liv.,  M'C4, 
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covorcd  wilh  sulpludo  of  iroo.  The  surface  la  mach  worn  and  per- 
forated, ojid  ia  covorod  by  altomutions  of  clays  nnd  marb,  whifb 

lie  uiiooiiformaLIy  on  U,  and  contain  Gri/pliim  iiii^ima,  NtutUm 
tlriatOK,  and  fjlmii  ijhjitnttii.  It  H"ill  be  notiwd  that  tiei)tnuli'a<i  ejcti- 
viiCa,  OHO  of  tha  Hroiiastli!  Madj-cjjnniria,  in  gruujicil  ia  Notmondj 
with  the  Gaateropoibi  whioh  uru  assuuintc'il  with  the  coral-fauna  ol 
tho  Brocustle  beds.  The  ThecosuuUii  mentioned  above  has  iU  rpjire- 
Bcntative  spccica  at  Ijrociwtle,  and  probably  at  C'owbridge.  Tho 
Calcaire  do  Valogiii;  has  the  boniotuxi^  of  Itrocustlo  to  a  certain 
extent. 

In  the  Department  of  the  Cote  d'Or*.  tho  highest  momber  of  the 
luiia-Liiis  ditfera  lilhologically  from  the  Urj-phiea-limestone  above 
it;  this  Foie  de  Vean,  or  tho  uono  of  Ammonites  Moreanwi,  lying 
beneath  tho  GrJ■pho:^n- limestone,  has  a  varied  miiieralogieol  eom- 
posilion.  In  some  places  tlicro  arc  calcareous  marls  with  grains  gf 
[[nailK,  or  black  mnrU,  schistose  and  brittle,  and  eompnct  nodulai 
limestone.  THl'  ycUow  marls  of  the  tone  dro  generally  unfossili- 
foroua  ;  but  Iho  blue  argUlaci'oua  limestone  cnulains  many  fos^, 
which  weather  out  of  n  yellow  colour.  The  following  spyciea  of 
Mudreporiiriu  are  found  in  the  Foie  de  Veau : — - 


Montbrnhia  SineTriiiricnsis,  ffOrb, 

■ ■  Mnrliiii.  <fr  From. 

Tiu-rafiiiiiliii  Mnrtini,  de  From, 
SeplaslriEa  eieaviila,  di  From. 


Tsofllrrca  &jiiomunVnsi?4»  de  From. 
Stjlastrini  Sineiniiriensii,  de  ^vm. 
' — -^  Martini,  de  Frtim. 
A^truui^iiia  Siucuiuricoiis,  itOrb.,  sp. 


Tho  following  section  nt  Vic  do  Chasscnay  rcfora  to  tlio  upper 
port  of  the  lufra-LioB  or  the  Foio  de  Veau  : — 


Catcnirrt  u  Urypliui-s  Bri|iii;i.'!i, 
Yelluw  maiL!  without  fostdle. 


Blue  argillocmus  hmnlona  , 


Xellow  onfosiiliruroiu  marls. 


Bluo-grey  ar({illiiocoHa  limestone. 


■Dnrosailirorom  marl. 


Littorinu  clnthmlii.  De^. 
TurriUUa  Duiikori.  Dunk.,  up. 

DeahnjMi,  7'f/n. 

Plciirotomnria  AriijElLL'a,  'SpU'. 
Canliaia  BublaniolIoAil.  d'Orb, 
Linm  gif;antca  {lar.  cJiilc),  if  Orh. 
Ppfldi  ValonieuBij,  rfc  Fr. 
Month  vnltiB  Sinomurieiuis. 

'AnimanitcB  Moreanu*,  ilOri. 
Lillorina  clntlirota,  Dtfh. 
Turrilflla  Dealinjosj,  T^at. 
Cerii Ilium  Hem efc,  If  Orb, 
- — —  gratiintT  Ti^tn, 

ocuLiwJlalum,  TVjm. 

ThecoBmiiiii  Mnrlini,  dt  f^rom. 
StjIa.-<lrniB  Siitemurienais,  de  F^OM. 

Martini,  dc  Ftoth. 

AxlUKaiiia  Sineniurietuia,  If  Orh..  ^ 


■  Murlin,  Pol.  slraL  doMufra-hfls,  io.,  ISiJO. 
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In  the  Lumocliello,  or  the  zonp  of  ^wihoiuVm  BtirtjiimJiie,  a  Inrge 

Dml,  in  thv  form  of  a  easi,  has  been  nanieJ  Imiftrira  lntfiilt{foiinif. 

The  arkoee,  or  rone  of  Avicula  conlorfa,  Lcueatli  tho  LitinachcUo  is 

unconillifcroua.    By  examining  these  lists  the  affinilies  Iwlween  tlm 

fanna?  of  lirocastlc  and  Iho  Hutton  Geries,  and  of  the  upper  zone  of 

the  Infra-Lias  of  the  C6to  tl'Or,  are  rendily  seen.     The  similarity  of 

it  lilhologitiil  coniUyons  is  also  remarkitble. 

In  tho  duchy  of  Lnxcmbourg  the  foUoAting  eucccstdon  of  buds 

~iB  »c«ii " ; — ■ 

^I .  Calnkiro  L  Orypbf'ca  arquCes, 
Liu,,,     2.  Oris caieareux. 
3.  Coksire  gpnio-biliuiiincui. 
An  imwinfoniiBbilily  t'lisle  licrc. 
Gri'B  cnlcnreux  immediately  beneath  the  C'lilcnite  I'l  (J^)^lhl?os 
_  , — e  consist  of  three  beils.    Tho  lowest  isunfossiliforoiis;  and  Iho 
upiKTTnost  ia  either  niifosfijilifcrous  or  presents  a  bed  fall  of  Limit 
Fiilifri,  or  Ninds  with  lijniitift.     Tho  middle  bed  is  highly  fossili- 
I     fvmus,  and  conluins  oraoiigst  otliors  tho  following  »pocie8  :— 


'^    \o.  tolounxl  mnrU, 


I.illoriiui  rlnllinitiL 
Turrilclln  D<mUri, 
TurrilcUa  Zcnln-ni. 
FluLfiiiuiolla  njiiia. 
CeriUiium  grslum. 
acutitotlaliuii, 

XFriloMlf^  I'll  ETUI. 

CardtDifl  rrgulnris. 


Cardiln  Oi-bprti. 
GurvUlia  ocuminalo. 
Lima  cuiiijirpMHt. 

Iiiberculala. 

SponHyluii  liouiuiu,  Tim. 
Iiiln  inliiBstriolo,  Eih.) 
Oslrca  invEulorii. 
iHaslncD  Siiii:tijuriratia, 


(Pli™. 


The  limratonc  beneath,  with  Lima pxmclata  and  Oflrea  levlasewta, 
Miinst.,  rests  upon  Iho  bono-bcd. 

The  relation  uf  tim  fauna  to  thiit  of  South  Wales  is  very  romork- 
sblc. 

The  Cnleairo  do  ViOogne,  with  the  beds  between  it  and  tho  Trias 
orGninite,  the  Foie  do  Vean,  tho  Limmchollo  hencuth,  and  the 
Arkoso  above  tho  Trins,  tlio  (jros  calearonx  of  Luxembourg  and 
Bettangca,  with  their  aBBOciated  bituminous  limestones,  lower  marls, 
and  bone-bed  resting  unconfonnably  on  the  grits  and  murls  of  tho 
Kcnpcr,  havo  much  in  common.  They  are  lithologically  distinct 
from  the  Trias  beneath,  and  from  the  beds  containing  Gn/pJurn  in- 
turva  above.  The  Cttleairc  de  Valogne  ia  nnconfornmblo  with  tho 
Gryphca-limestone,  and  the  hone-bod  of  I.un-mbourg  is  uncon- 
formable to  the  Keuper.  The  sequence  of  their  beds  is  exact,  and 
a  great  number  of  their  species  are  identical.  ITiey  have  a  peculiar 
fanna,  and,  as  might  be  anticipated,  some  species  which  have  a  great 
range ;  and  a  certain  number  puss  upwards  into  the  Gnip7i<fa-inriirt'a 
beds.  These  species  arc  sufBcicntly  ininieroUB  to  cimncct  the  strata 
I  an  parts  of  one  formation  ;  but  it  is  very  endcnt  that  tho  fauna  of 
^■tiic  highest  beds  of  Ihe^c  scries  have  great  mutual  rcscmblancee, 

^^K  ■  Tcr<]Uviii,  Pul.  lie  UeKango,  I8oJ,. 
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au(l  prosont  a  distinction,  both  in  spocios  and  genera,  frum  thaw 
tonsidiTcd  clmracteristic  of  the  Buperimposod  bcda  oontaining  Qt<j- 
pfiirti  iiieiiifa,  &G. 

In  tho  Brocastle  oonglomerate,  and  in  the  Southcmdown  and  Sut- 
ton Beriee,  the  lithological  distinctions  and  speuiflt'  rcscmtdonces  of  the 
Freneh  and  Lusorabourgian  series  aro  oliservnblu.  The  nomber  of 
Bi>eeic8  oommoQ  to  all  may  bo  well  seen  in  the  following  tabic : — 

TabU  of  the  Dlttiihuiion  of  tJie  Sptcia. 


SeplAttiwa  eicsTila  lii  From, 

UuDlliiallia  noljiiioqilia,  'Jir^. ... 

— —  peduiiculflta.  Duna, 

InstnER  Smemurioiuii 

Thooomnilitt  Martini,  rfe /Vom.  ... 

MidipJini. 

AfitroCTtiua  gibbo«i,  flwnn.  

Coritliiiiin  arutii^ogtalLuii,  Ter^.  ... 

Cratuiu,  Tirg.  

SUimele,  iTOrb. 

Tiurilella  Dunlceri,  Diint.,  ip.   ... 

Zcnhni,  Dunk.,  sp 

LiltoriTm  rtuthrala,  Dtih 

Flia^iuiu'llii  MorEnmruuk,  Pittte  ... 

jrcrituiisia  exiguH.  TWtj 

Gerrilliii  BCUiiiiiiBlfl,  Ten/. 

Ottroa    imgulorie,    MUiiiier  (O. 

liasBica,  StriKhland) , 

— — -  uiiiUiEoaUlii,    Maitit. 

aiKiumln,  Tctq 

LiTDn  lubepoiilulala,  Tm/.     

CuGulliua  IlBtlan^ienais,  J\rq. 

Capditfl  Hoberli,  Tcrq. 

Xj^ihu  oxallata,  Trrc^. 

dcntain,  Trrq 

Cnniinio  regulars,  Ttrq. 

Fliratula  mtuMLriala,  Emm 

Myopharin  poi'tora,  Qncnat     .. 

UonotU  diwiissula,  ituasi 

Cnrdinla  conciaait 
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The  Mudreporaria,  scanty  in  the  lower  Btnila  of  all  the  linssic  do- 
jioitits  immediately  above  tho  Trias,  beeomo  more  common  in  the  bods 
jiiat  below  the  Grypha:a*limestono.  Tliia  is  ii  feature  in  Qrcnt  BritAin 
as  well  us  elsewhere  :  and  the  eorul-fauna  of  Sutton  and  Biocastle  con- 
tains spcciea  in  eommon  with  that  of  the  Poio  do  Veau,  tho  zone  of 
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nitei  anipilatiui  in  the  oast  of  Franco,  and  tlio  Colcoire  de 
Ttiogao,  besides  reprcseututivo  and  allied  species.  It  will  have 
|t>oeu  noticed  that  the  corulH  whoso  species  are  identical  or  comcion 
liftro  ai;o(iinpaniud  ia  txll  thcao  aeries  bj  the  eanio  specioa  ol'  Uaijtero-' 
Ipoda  and  Biralrcs.  There  is  therefore  a  great  general  similarity  of 
augemont. 

7.  Tht  ijeological  posUian  of  the  Bi-ocaath,  Eu-etmy,  Sutlon,  and 
iSviiAtmdown  teria. — The  siniilority  of  arrangement  uotiecd  ahove 
the  correlation  of  the  Brocustle  conglomerate,  the  Ewenny 
UmeBtone,  and  theSouthcmdiJwnand  >>uttou  series  with  theCalcairo 
do  Viilogne,  the  Foie  do  Venn,  or  tho  zoao  of  AinmoniUs  Morcanvs, 
and  tho  Griia  calciireux.  It  is  well  known  that  these  continental 
beds  form  the  upper  port  of  tho  Infrii-Liaa.  Kince  tho  stnita  just 
mentioned  aro  superiiiiposod  on  the  C4iuralcnts  of  the  Ammoiults- 
plaivorbit  eono  of  England,  tho  Welsh  foasiliferouB  beds  resting  on 
Monntain -limes tone  must  bo  higher  in  tlie  geological  scale  than  this 
xdhc.  Situated,  then,  without  any  direct  Htratigraphical  relation 
with  any  member  of  tho  Ammonitet-jiianorllis  KOne,  tho  Sutton, 
Soutliomdown,  and  Broeastlo  beds  form  part  of  one  province,  and 
are  tho  reprceentativoe  and  equivalents,  lithologicnlly  and  pahoonto- 
lo^colly,  and  in  a  positive  as  well  as  in  a  dUfcrontial  seuso,  of  tho 
beds  included  iu  tho  zones  of  Ajiintonitei  ait</itiatM  and  A,  Moreanaa 
— iho  Hottangian. 

Dr.  Wright*  remarks  upon  the  imporfection  of  tho  zone  of  Amnut' 
nila  aiu/aliilug  in  England  a;*  follows; — "  Tho  zouo  at  Aininonitet 
aivjulatai,  so  far  as  it  has  been  eicposcd,  appears  to  be  imperfectly 
develuped  in  tlio  British  Isles ;  and  from  the  difficulty  cxporicuisod  in 
K^aratingits  beds  from  the  11  ucklondi -series,  they  aro  grouped  with 
the  latter  in  my  raomoir.''  Ho  proceeds,  "This  zone  was  well 
eipoftwl  in  tho  Harbury  cutting  near  Warwick,  although  very  few 
SleUusca  besides  AimnoniUs  uiiij\t!utia  were  obtained."  Ho  notices 
the  zone  ia  Yorkshiio,  Uloucestorshire,  and  in  the  north  of  Ire- 
land. 

Tho  following  scheme  of  the  succession  of  strata  in  Groat  Britain 
between  lhe^mi;iom(cs-if(ifA-?n«t^i  zone,  or  tho  true  Lower  Lias,  an4 
the  Kenpor  is  probably  consistent  with  truth  ; — 

Lowir  I.iiU, — A.  Bmklnndi,  A.  Omt/lieaTii,  Gri/ji/uea  iiicurva  (type). 


Upper  nmo. 


Uiitdle  toiio. 


Liiwor  tone. 


Koapat. 


I  FoTMiliferoos  doIoTitittc  limc^l^ncrt  w^Lh  a   kirgK  fuutia  of 

MadrojKiriiriii,    G  ostcropodn,  and  Lamcllibrunclunla. 

— llruoisdo,  Ae..  SouUiurndowii  (Sulton). 
AitroiMcniB<b«la  =  zone  of  A.  Mortanta  aod  tlio  Cnlour* 

doVnIogiio,&o.  Litn'ohishireb«d»,HinoofXai^ufa(<Hi 

{Wri,;l.l  I, 
A.-jiUavirhis  zone  (Wriglil'l. 
iStplatH-iia  Jliiiiitd-^wiio  of  A.  Burgmidia  of  tlio  C6le 

d'Or. 
Whilj"  Lina  in  part. 
W)iito  LinB  in  pnrt..  ) 

Afkiila-eoafor'a  bills.  I  Bhietii;  (Moore.) 

Marie  aboTc  tile  Kcupcr  (Dimkini)  J 


Hon.  Pal  Soo.  for  1S63. 
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It  must  be  admUtcd  that  the  tcrminologj-  w  Bomowhat  objfcticm- 
able  ;  but  most  of  iho  nblcst  paI[E>oiitolopst^  of  Europo  liare  ngrved 
upon  the  term  "  Infra-liaa,"  and  ■wo  cannot  do  bettor,  now  that  tho 
upper  member  of  ihls  very  natural  subdivisioQ  ocpupica  Ibc  position  of 
a  great  and  special  coral- provinco,  than  aetcpt  it.  ConBidering  that 
the  bods  irhich  now  form  the  upper  part  of  tho  Infra-has  in  Wales 
nro  full  of  llodrcporaria,  they  may  well  be  termed  the  jietrocantian 
beds,  on  aceoiuit  of  the  predominanco  of  epeeimenB  of  that  genus. 

An  objection  maybe  raiseil,  but  cannot  bo  roniiitainc-d,  ogainst 
Beparating  these  beds  from  the  true  LowerLias,  on  account  of  certain 
ppceics  being  common  to  both,  Poublfiil  specimens  of  Ori/phffa 
inciirfd  nro  now  and  then  met  with  iu  the  BrocasUe  beds,  and  they 
have  been  rccogni/ed  in  the  upper  beds  in  some  Bcctiona  of  the  Foie 
do  Veau.  Ono  specimen  from  Uroenstle  has  tho  laminate  fossiliia- 
tion  of  tho  epecies,  and  a  trace  of  Iho  lateral  groove  which  pecu- 
liftrizOB  tl-pieal  Gri/p/iira. 

CerithiMii  Senielr  ranges  from  tho  Avicnla-ftmloria  BOno  of  Franno 
through  Ihc  whole  of  the  lufrn-lias,  and  is  fomid  in  the  truo  Lowet 
lina.  There  is  no  doubt  that  rHailala  intunstrlata  ranges  up- 
wards info  the  Lower  Lias.  The  common  Pcutacrinite*  of  Ewenny 
and  Brocuallc  is  found  also  in  the  Lower  Liaa.  It  will  of  necessity  bo 
found  that  many  speeics  considered  peculiar  to,  and  charat  Kris  tic  of, 
Htratn  in  one  locality  have  a  greater  range  in  othcrsf.  Tlie  relatiim 
of  the  bulk  of  Iho  species  of  the  Infra-lias  and  of  those  of  tho  Lower 
Lias  mast  be  considered,  and  it  is  impossilde  to  draw  strict  and 
artificial  lines  to  serve  tho  purposes  of  classificatory  geology,  since 
nalT-ire  hoa  always  been  progrcBsiiig  and  has  never  stood  stilL 

ITie  fiubdivieion  of  tho  Infra-lias  forms  part  of  the  groat  Liassic 
formation,  and  doca  eo  bocauso  there  are  species  which  connect  and 
link  together  tho  auccoBsivo  beds;  but  tho  evidences  of  uneonforms- 
hility,  Fitholngieiil  dilTcrenccs,  and  of  eonsiderahlo  but  not  perfect 
piilicontological  breaks  do  not  permit  the  Infra-lias  to  bo  ckseiBcd 
with  tho  none  of  vl.  BwlclamUt- 

•  Pcatacrijiiii  iiibcraiJaltir,  MiU.  A  opn^ies  also  foond  in  llic  Middle  Lin* 
ia  noticed  oa  hpU, 

t  Terqiiei"  ct  Pirllo  and  Martin  hnvc  given  toi^  loaR  lirts  of  fo5«ilfl  from 
ilie  rnriouM  nmcn  of  Ihe  "  Inlm-lins  ;"  niid  a  cornpnnBon  of  tlifw  tabiilnltd  livU 
shows  in  the  uiost  uncqiiiTcioil  tnnnnrr  tbiit  lUcMnipapctiee  may  have  a  difTprnit 
vertical  rnngp  In  rocka  hot  Very  dislnnt,  geographical  I j  6p™king.  Tliua  Monlli- 
ti\IHa  HaiiHci  in  found  in  ([xe'Aninimiifet-phinnrhia  lonp  cif  Jnmirtgne,  but  has  not 
boCTi  di,»covi-rpd  lower  Ibnn'lhehiglieatbnlBortbp^.-oHjN/ddijioneiii  the  cart  of 
England.  Lititn /jiffimffi ,  TiviAi.,  and  Xaji/i/iis sfriahis.  &ow.,  will  bo  found  to 
hnvp  a  very  diBercnt  range  frgiii  tlial  usually  udniitlcd  bv  jwUironlolcgisl*,  wbo 
male  Lhem  dislinelivo  of  a  spcvini  licimnn  in  Greal  lirilnin. 

t  Trrquein  ct  Pirlte,  in  llieir  latest  memoir,  wliitli  is  one  of  tbe  moBt  oUtio- 
mli  paliconldlogiHil  works  ever  prod ucpd,  giro  tho  following  reaulls  of  tlicir 
annlysia  of  tlic  npcrjoa  of  lbf>  diflercnt  Eonea  F  boy  had  oiDurinfd  (Le  Liais  iit- 
Rrieur  do  I'cwt  do  In  Frnnop,  ISfifi):- — Tlio  Plnnorbia-ione  contilinod  67  sprciM, 
of  wliiqh  0  were  epecial  in  ibo  zone,  and  bS  pnsacd  upward*.  Tbe  rone  of  A. 
(Hi/jri/ni'Hs  cuiilBiiicd  JlS.'i  ei'eiiea,  of  nliicb  M  were  nutiwd  in  iJie  tone  below, 
and  twu-lbird?  pass  uiiwnrde  iiilo  Ibc  Kune  of  A.  timi/catus  {A.  BuMondi).  1i%t 
nutbora  alato  that  llim  is  Ibo  rceult  of  IliHr  own  work;  and  thoy  refer  to  tbn 
labours  of  other  patannlologistB  to  prove  that  Ihe  spociea  "  recllemcnt  nnidt- 
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8.  Distrif'ulion  of  iht  Madreponina  from  ihf  Kmprr  fo  the  Amiuo- 
niUa-Biicklondi  linfs. — I'cforp  the  discovery  of  tlie  S[adrepornri(i  of 
ilip  Infia-liiis  of  Widcs,  it  might  hiivc  born  vcrj-  corrcitlj-  ossi-rtril  Hint 
Ihc  corBl-fnujia  of  tlip  Btrnla  betiveen  tho  Keiipor  8iiU  the  /one  of  A. 
Bael'lantli  vrna  poor  in  the  oxtromo,  nnd  tlint  it  Imro  no  rpliition.  os 
regards  tho  numln'r  of  its  Epcciw,  to  the  associnled  molluscan  fnunu. 

The  2'i  new  species  found  nt  Brocastlo  added  to  the  7  now  Bpocies 
of  tho  Sutton  Borics  fonn  a  l/irpe  fnunn  ppccinl  to  Ibc  British  Infm- 
hoM.  To  Ihesc  must  bo  added  tbc  5  Kpcdcs  common  to  the  Brooaatlo 
beds  and  the  zone  o!  Ammonilf»  Mortanvt  in  tho  Cote  d'Or  and  its 
ei]tiiTa]ent  beds,  and  tbo  interesting  cpepieB,  'A  iti  number,  whioh 
(rive  Buch  aTriosBic  fneieato  port  of  the  Sutton-Stone  Mndrepornria. 
Taken  n»  a  whole,  the  -iO  species  from  these  limited  British  beds  !ii  o 
nomeriejillv  more  iroporlnnt  than  the  Madrcpomrio  of  the  Britisli 
Vpper  Oolite;  and  no  other  Liawie  strata  yield  forms  Hufficicat  fftr 
an  approsimntive  coniparison.  Although  there  are  many  sjiedca 
which  nre  not  common  to  tho  Brocantle  and  Sutlon  beds,  elill  Iho 
faeica  of  both  collections  are  much  alike,  and  the  small  Monflii'oltiit! 
and  Tli/eainiilifr  nrc  closely  ttlliod.  There  is  not  a  greater  dif- 
fcmiee  between  the  two  collections  of  upoeieH  than  might  bo  ex- 
pected bulween  those  ocenpying  the  base  and  those  of  tho  hijrlier 
parla  of  a  vet^-  considerable  anil  highly  fosniiiferuuB  limestone.  Tho 
AMfrof'tTiir  arc  all  closoiy  allied ;  ivnd  the  Trioflaic  s]ieciea,  done,  form 
n  ground  for  asflerting  a  dilFen-nee. 

MM.  d'Orbigny,  Teriiuem,  Piotte,  and  do  Fromentel  have  named 
species  from  the  strain  between  the  Trias  and  tho  /one  of  Griqi/icu 
inc^irva  in  France  ;  and,  as  has  been  noticed,  five  of  tho  Bpecien  found 

the  upper  part  of  the  Infra-lias  hoTC  been  discovered  in  the  Bro- 
llc  conglomerate. 

The  following  are  tho  species  of  the  French  Infra-liaa ;  — 

.  MoDlliTallia  Sinemiiriciuid,  i'Orfi, 
MortinF.  df  From. 

S-  diHMidi'ii.  7'jBi.  ct  Piet/e. 

4-  naioivi,  CT.  rl  Dap.* 

5.  poljiuorpho.  Tqm.  e/  Pi,  t 

B.  Tlieco<milio  BUrlini,  de  From,  t 
Michelini,  7V«.  ef  Pi.  t 
cornnaltt,  Tgm.  tl  I'i. 
I.  Sojilaalnca  Fromenlpli.  Tjm.r^T'i.' 


10.  Sc'plju"lra'ii  cicnraToH  dr  Fr&m.i 

11.  IfUb^trita  UiFtahirorr]u-.i.  dt  Kruwt, 
12_  - — -  t'oinli'Ann.  eh,  ef  Atf'. 

13, SiiH'i[H.Lrii^ii>i^,  df  FrfiH,f 

14,  Slj'lBslr.TnSinciiuirioncii<,rfcfroK«. 
IJi.  ■  ■   ■     Morlini,  de  From. 
111.  A'trontnin  timcmurieuBU,  tTOrt,, 

17. oUrelkto,  TqiH.  et  Picttt. 

All  these  French  species  arc  rare. 

Very  probably  Itasfiiru  liiieiiliiformU  ot  Iho  none  A.  Biir(j«niliit  in 
llhc  Ciitc  d'Or,  the  cqiiivnlcat  of  the  zone  of  A.  phtnorhis,  is  closely 

tiiHiw  "  of  thr  nine  of  A.  nvguliifv*  bph  vprj*  niiiiiiTouB.     XliB  lonp  of  A.  himJ- 
*"1  eonUined  bl  cpecial  fomm  and    ITT   spcvics  found   in  Uu)  bedii  baloir, 
tjon  Eo  140  which  pa^  upwjLrda. 
'  To  (h»  A.'iingvlatVf  loiif  of  EiiElnnd,  but  not  in  G]Binorinui,«liirp. 
t  Tlipfte  FTH-citw  an  oIk)  Ibunil  in  tli"  .Soutli  Wains  (Glniiiiirjiflnsliin")  bwls. 
t  Tills  xproirt^  i»   hnrdly  n^Ilicii'iilly  dia^o»«d  to  dlwtini^iihti   it    t'ram  lhe 
nuiTLToti!' A.'*tro'^1imn«  ql'  thoGlflinortionfthirpbrdu;  liVp  ,1,  Oj'pcU,  Tjliibi',  U  iB 
loo  goDcric  m  iU  drtpmiinBlion.      1  liavo  tlirrr^fon'  boon  otilij^d  1o  rctiuFTt^  Ibcrie 
iro  i^ivciM  from  tho  Brili^h  1  \*\;  but  ncrerlbfli-"*  A,  rrpfaiii,  uobi».  mny  liipn 
nt  to  YnA.  Sinrniiiricnn'*,  d'Orb..  sp.;  •nd  A,jfili>nmi.  nobic,  bun  much  in  ctiiii- 
i  irilli,  but  some  sttucturni  distinctions  of  iinportan™  from,  A,  Opprli,  Laubt. 
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amici  to  Stptaiitrcea  UuimeijWnght,  sp.,  of  Street;  for  tbcgcQOsiiiay 
rendily  be  mistaken  in.  such  a  coat  as  that  bom  which  the  species  S. 
hiuiihiformii  was  dotennined. 

OurWhitc  Lina  has  produced  three  apocica  oi  stunlc'dMonllii-altiit: 
not  one  of  thi^in  is  acLumtuly  dettnuiuablo ;  but  the  outtjid^  of  the 
forms  are  rugged  and  ridged. 

Aa  yet  only  one  spofiea  lias  been  found  in  the  Britiah  Ai-ieuJa- 
coHtorbi  lone,  namely  a  MmitUvallia  with  five  oycles  of  septa,  but 
apparently  iiidotorminablo  sin!cilically ;  and  the  Rhiutio  beds  ofyraoue 
and  the  Buohy  of  Lusombourg  have  not  yiolilcd  a  single  form. 

Avery  different  stat«  of  things  occurs  in  Lorabardy,  where  the  cord- 
fauna  of  Ihe  furmntion  of  Azzoiulu  almost  rivals  that  of  Broeastle  in 
its  number  of  spociea,  but  far  surpimsios  it  in  tho  esl«ut  of  its  area*. 

Associated  with  a  great  molluacan  fuunu  peculiar  to  the  formntioo, 
and  with  many  siieciea  of  shells  common  to  other  atrotn,  and  situated 
low  down  in  tho  lulra-Lias,  is  a  very  iutoreating  scries  of  Madrepc- 
raria,  wbii'h  bus  a  decidedly  Infru-Uasaio  faeies  and  is  not  very  de- 
ficient in  Triassio  typos. 

Tho  UadrL'poro-bed,  aa  it  is  termed  by  Stoppani,  is  seen  above  tho 
Azzorola  beds  with  Curdiiim  Jlfieclicum,  Mi/op/ioriti  iiijUila,  Mytilui 
Pailonoti,  A  victda  eontorla,  TfrchmtuUi  gr&jariu,  &c.  wherever  the  sno- 
cosston  of  tho  rock!)  ean  bo  made  out,  either  on  the  sou Ui -oast  elopta 
of  tho  Alps,  as  on  tho  Lolie  of  Coma,  or  on  the  uortb-wost  slopes 
to  the  aouth  of  llio  Lake  of  Geneva.  The  Sladrepoit)  bed  La  described, 
moreover,  as  occurring  below  and  in  the  midst  of  tho  Az/,arolu  beds, 
and  as  forming  a  deuso  layer  of  8  or  10  yards  in  thicknesa.  The 
prevailing  species  is  a  branching  form  colled  liliabitQ/ihiiUitt  Lniigo- 
bardiaa.  M.  Stappani  deacribea  many  speciea  from  tbl>)  bed,  and  has 
bad  his  typea  earcl'ully  drawn.  Without  any  disreapett  for  hia 
opinion,  I  have  auppreased  12  of  his  speciea  on  account  of  thcii 
having  been,  founded  on  casta  of  corals,  whoao  generic  doterminatioa 
even  is  hardly  posaible.  It  would  appear  tliat  his  genera  Lepiconia 
and  Pyxidophyllum  are  described  from  easts  of  ^lonllii'altitr  and 
T/ieconniiiUe,  whoao  original  hard  porta  have  been  diaaolved  iin'ay. 
Two  of  bis  species  of  S/j/liiia  aro  taken  from  casts  ;  and  the  figures  of 
them  greatly  resemble  dioeaata  of  Asffoeir>ii"  '/"j^iosn, which  are  com- 
mon enough  in  Iho  Sutton  Stone.  A  C''itii)iiii>!\ijlhin\  he  dcacribes 
ia  clearly  a  irugment  of  a  long  Montlivitlia,  and  the  Troehoeiiathn* 
haa  none  of  the  essential  characteristics  of  the  genus  as  established 
by  its  founder.  The  JUinMophi/IHn;,  if  they  can  be  permitted 
to  remain  in  tliat  genus,  are  tho  most  imporliiiit  species ;  they  re- 
semble in  their  habit  of  growth  many  Thecosmitite,  and  form  great 
masses  of  tangle,  hko  Thfcosini/lti  Murlini  of  the  Cote  d'Ur  and 
tho  Tliefosmitia  of  Cewbridgo  and  Brocoatle. 

The  fellowingaro  tho  species  solccted  from  M.Stoppani'a  studios: — 


KhubdopliyUm  Selltc. 

LntiKolKirdioo. 

— —  Montffhiiii. 

(Is  Pilippi. 

Montlivaltiit  Uaatnldi. 


Stylina  SJnii. 
Tl'iiiriiDiin'rica  Balttrm 

KscliBci. 

Meriiuii. 

rBclllBUielloBO  (WiailX 


Stuppuii,  MoQog.  dee.  fuu.  da  rAamroia. 
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This  coral-fauna  is  evidently  on  a  lower  gcologicnl  Jioriion  than 
it  of  Uic  Suttun  Stone  and  of  ^rciciuillo,  but  iU  speeies  bare  thusuino 
eucral  fades  as  thoso  of  the  Infra-Uud  oi  Knglund  and  Frunce ;  and 
lie  Thiamnilia  nnd  ifoniiraltue  of  the  lonv  ol  Ammoiiiks  .Uormiiut 
ad  of  the  Wehth  beds  me  the  rfpresentutivea  of  the  hranehini;  und 
'  nmptc  eorala  of  the  coral-zone  of  lAimburtiy,  It  la  intcri'ating  to 
find  that  the  iladreporaria  abound  ut  ibe  boso  und  uttbo  upper  purt 
rf  the  Infm-liassic  scries,  thut  the}-  do  not  appt'iir  to  bo  iissooiuteil 
with  Ammonites,  except  rarely,  and  thut  as  u  whulo  the  corul-fauiia 
of  the  Infra-lius  is  more  distiatt  from  that  of  the  true  Lower  Lias 
than  the  coral-fauna  of  any  one  of  the  Oolitic  beds  ia  from  that  of 
•nother. 

The  epocies  are  ntunerous,  and  tho  speoimens  whence  they  were 
determined  arc,  gcneruUy  epcaking,  plcntil'ul ;  but  they  do  not  indi- 
cate such  a  vigorous  growth  as  is  now  notitt-d  in  the  tropies,  Tho 
branching  forma  associateil  with  eolilary  forms  and  amalJ  caliced 
compound  Astncima  denote  a  warm -temperate  dimuto,  and  both 
deep  water  wjii  a  neighbourinft  shallow  sea — that  ia  to  say,  if  the 
{ireeent  corol-fauDU  cun  be  reasonably  compared  with  those  of  the 
poat, 

Tho  Madroponuia  .of  tho  In&a-lios  ore  distribntcd  on  epccics  in 
the  following  manner '. — 

Brooulle,   Ein-nnj,  Cowbridgp,  ic.,   Bulton  and  Soutliemilown,  I  j.   ^. 

M»rlon.  Litieoln^hirp,  SkjK j  «  sptww. 

jlmnniiifni  ifii^.iiff'i  n  lone  in  Fmaiw  luid  DuL'h,v  of  Lui(tmbourg,..     Itl  ipanoi. 

Jmmenifes-plaaorbia  lone.  Englaiid  and  FmDco  Ac 4  Bpecioi. 

Whtia  Luu , 3  iipccics. 

AxBUoU  bedi  ,.,,, lOipRncii. 

^vieuljl-eontiirta  bcdi  (BcitlaL) 1  i>i>ccics. 

Two  of  the  species  of  the  Aiiim<ynila-plit>wrhis  Kono  (^JUoJitUvallla 

^^£oiT?i«'anditfl  varieties,  and. Vyifasfz-ica/VwiKiife?/) pass  upwarda  and 

Hpre  found  at  Maiton  ;  and  £vo  species  from  tho  fortrigu  A.-ani/xtlalaa 

^^one  ore  found  in  South  Wiilcs.     Throo  Triaesb  species  uacend  to 

the  Sutton  Stone. 

There  would  thus  appear  to  be  30  species  peculiar  to  tho  British 
lofra-liassic  coral -fauna- 

9.  Coneiuaion. — It  would  appear,  from  the  facta  and  opinions  sub- 
mitted ill  this  communication,  that  the  fussiliferoua  beds  of  Sutton, 
uutherudown,  Brocaatle,  and  Ewcnny  contain  so  many  species  of 
ladreporaria  that  they  become  important  members  of  the  scriea 
I  being  placed  between  tbo  Keuper  and  tho  I.ias  containing 
HOniU*  Biuk-luiuli,  has  been  named  the  Infrii-liaB,  that  tbo 
i  and  corliiiu  well-known  species  of  Madreporaria  which  ore 
Ogethcrat  Brocaatle  have  sinjilar  relations  to  each  other  in 
Icairu  do  Valogne,  in  the  zone  of  Ammonircs  Mvrtajivi  of  tho 
I  d'Or.  in  the  A.-a»i/uhitiis  zone  of  the  east  of  Fnmco,  and  in  tho 
Gri'H  de  Luxembourg,  and  that  tbo  above-mentioned  beds  in  Wales 
cooatitutiDg  a  coroUiferoua  horizon  ai'e  the  equivalents  of  tho  upper 
beda  of  the  French  and  Liixcmbourgian  Infra-bus ;  that  the  Hadre- 
^-noraria  of  the  zone  of  ..lmiriorii(««j<^ii(M'£t«  in  England  and  those  of 
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the  wiuivnlt'ut  zone  of  A.  BvTypmJitr  in  France  are  very  few  in 

numljiT ;  thnt  the  Aizarola  strnla  in  Loinhordj'  conlaiiiing  Avinih 
ronlorlH  liare ft  grwitModrtiporc-liod  whose  spcfiea,  allhougU  difitrinB 
from  those  of  Ihc  higher  meniberB  of  tho  Iiirm-liiis,  possess  the 
Keiiernl  taeift  of  the  fnuim ;  oiid  that  the  Miidreiionirion  fniina  of 
ihiH  period.  iilthou(.'h  rieh  in  indindiiols  and  spccice,  docs  not  u]ipeur 
ti)  hiivc  been  lusurinut. 


3.  0»  tofie  Points  in  Ihe  Sirvctphf.  o/  the  Xrpnosrm,  7mi-t»r/ 
rifrrtiife  lo  Ihrir  n7iilii,iis?i!/i  u.'i'l/i  '/t  ErRriTKuiD.e.  ItyHenKT 
WooBWiiuij  Ebi].,  F.(!.y.,  F.Z.y.,  of  UiB  Drilieh  Uuseum. 

LPL4TE8  I.  i  II.] 

Bo  long  Binco  as  1849*  Profosaor  M'C'oymado  the  proposition  to 

iinito  in  one  Iriho  of  the  order  Entomoatmcn  the  recent  and  fns-il 
limuhdro  nnd  the  extinct  speeios  of  PUri/f/oliis  and  Euriipleiiis.  "Tlii- 
tribe  Pojcilopodfi,"  he  obsen-es,  "  nre  to  he  distinguished  from  other 
EntoDiostraca  hy  having  crustaecoiw,  didnctyle,  nmhulatorj-  tho. 
radc  feet,  ns  wo!l  ah  membranous,  respiratory  iihiiomiual  ones.'' 
PrnfeBBor  M'Coy  divides  the  Pcrcilupoda  iTito  two  divisions  :— 1.  li- 
niiihdai — Limtilw,  and  '2.  Kuryptcri'itc — Eiinif'lfi-iit,  IHrri/gotiis,  and 
JMimirio'.  Ho  subsequently  furnished  a  restoration  of  J'tcri)i/ott» 
jTohleinitia's,  in  illustration  of  his  licw  of  the  anatomy  of  this 
aneiont  focsil  rcmaint. 

It  is  not  aurprising  that  Professor  M'Coy  should  have  failed  to 
cBtabliBh  this  order,  since  it  was  shown  by  Professor  Huxley  J  in 
bo  founded  upon  nn  erroneous  intcrpretalion  of  the  fossil  remains; 
nor  can  it  be  doubted  that  tho  arrangement  was  based  on  eonjecturo 
rather  than  upon  any  minute  acqutiintanoo  with  the  anatomy  of 
those  extinct  forms  of  Pliri/iioliis  and  Euryptenu,  then  only  known 
in  England  by  extremely  frngmeutary  remains. 

Tho  rceearebos,  too,  of  Professor  Huxley  §  into  the  anatomy  and 
affinities  of  the  genus  Ptfi-ijijolus  iya  1850)  do  not  favour  M'Coj's 
view  of  their  classification  under  a  common  order  or  tribe  with  Li- 
miihijt,  although  he  does  admit  that  they  possess  aovcra]  very  iin- 
portflut  points  of  slnietnre  in  common  with  the  latter. 

"Tho  Poieiloijoda  "  (i.e.  Limulidte),  observes  Profewor  Huxley  §, 
"  are,  I  bclicA-e,  the  onlj-  Cmstiieea  which  possess  anlennary  organs 
like  those  of  ritryijulus,  and,  like  them,  have  the  gnathites  converted 
into  loeumolivo  organs,  want  the  appendages  to  the  sLxth  abdominal 
somite,  and  prencnt  ou  some  parla  of  the  body  a  remotely  similar 
sculpture.  lu  this  order,  however,  we  find  but  a  small  Inhmm.  a 
ludiinentajy  metasloma,  a  very  differently  constructed  body,  and  a 

■  Ann.  Ic  Mag.  Nnt,  HinL  Snd  wr.  vol.  ir.  pp.  3W!,  30t 
+  Ljcll'n  Mnniiol  of  Elpirpntnry  OeoloRj,  .'>tli.  edit.  1855.  p.  40.  fig.  S43, 
\    "  On  lliu  .^itJiUiinj  lirtd  AITluilips  of  iLd  goiiue  Pfert/qufKt,"  Mcmoin  of  QkO 
Oeolofrirail  tjiin-pv  of  Orcut  Britain,  Monognipli  I.  (180^)  p.  7. 
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iipptiiiliiges,  both  thoracic  ond  olidominal — chaiao- 
AtaUy  prcclmle  Ihu  aasociatiou  of  tlio  extinct  Cnia- 
Inoea  under  diaL-assiua  vitb  this  tyjw." 

ProliMBor  Huxley  aJds  iii  n  foot-note*,  "  If  Ihu  ahdominiil 
Bomites  of  the  CurlJoiiiferoiis  Belinurua  A-t,  were  really  free,  tht-y 
would  pn»eiit  a  eertaiu  npiirosimution  to  the  Pln-ii-joli.  Indeed 
tlie  eviduiico  that  these  Carboniferous  Crustacea  weiv  tnio  Ta'cUo- 
poda  is  to  my  mind  anything  but  eouclusivi\" 

The  later  researcbos  of  Professor  James  Iliill,  Stale  Geologist  to 
iho  State  of  New  Voric  (U.  S.)t,  into  the  strueturo  and  affinities  of 
H'lrifptrnit  havo  led  him  to  the  eomlusion  that  a  elose  iifHuity  cuista 
between  Kui'iipttms,  PUnf^/irtiis,  and  Limidiia;  and  ho  also  titea  tlio 
opiniuu  of  Trofessor  Agiusii;*,  "that  the  Buri/jitei-i  are  closely  re- 
lated  to  Limutuf,  boloiijjiing  even  to  tlie  dnnie  order."     

*■  He  regards  the  anti'nnal  syfileni  aa  entirely  a1)!ieiit.     The  or^aiia 

of  locomotion  belong  to  the  ccpimlie  region;  and  while  e^itemally 

they  perform  the  fuuctions  of  feet,  tlicy  arc,  at  the  base,  orpins  of 

mandueation.     The  central  organ  [I'i,  II.  fig.  f,  n],  indicated  us  a 

Ljoomotive  appendage  [•  optvcidmn'  of  Prot'esBor  Ifusley  [see  Med. 

I^iiie«  &  Gazettt',  1S57),  Professor  Agassi*  regJinis  as  siniilur  to  the 

^^^pendage  attached  to  the  membranateons  feet,  beliind  the  swimming. 

^Bfevt  of  Liinuhu  [PI.  11.  fig.  7,  n],  and  instead  of  bciug  double,  is  onchy- 

pVnsod  OS  in  young  Limului"  §. 

Prwfeaaot  Xicsikowaki  ||  (in  Russia)  appears  to  ha vo  arrived,  about 
the  somo  time  aa  Professor  IIuU  (185U),  at  somewhat  similar  con- 
diunons,  only  that  he  has  made  out  a  series  of  t/irte  thoracic  mom- 
bmnous  plates  all  snilpiui-at  upon  their  surface.  This  could  not  bo 
the  case,  however,  hud  they  overlapped  each  other  ofl  in  tlie  recent 
Jjnf'h'i:  for  surfaces  that  ovo  covered  by  other  orerljiiig  organs 
arc  defltiluto  of  oruamentation. 

Uuch  later  (l.(.  in  18U3)  I  made  an  examinatioti  of  those  forms, 
and,  without  being  thoroughly  acquainted  with  tho  foreign  biblio- 
graphy of  the  subject,  I  arrived  independently  at  t)ie  sumo  con- 
tlusioji  with  Profeasora  Agassiz  and  Jtall ^.  in  l>«i4  and  l.'Kii)  I 
continued  my  resoarebcs ;  and  some  of  the  rtsulls  havo  already 
appeared  in  tho  Journal  of  this  Socitty  and  eldewhere  ••. 

Having  devoted  ^omc  time  to  tho  examination  of  tho  (iio-eiilliH]) 
f-'i»sit  limiUida;  of  the  Coal-measures,  1  llitnk  I  slndl  bo  able  to  show 
thai  we  have  evidence  of  some,  at  least,  of  Iho  intermediate  forma 
thai  were  absolutely  needed  in  order  to  cstabli^li  a  ivhitionMliip  be- 

•  Chs.  riJ'.  p.  54. 

t  Kat.  Hirt.  Now  York;  Fal»onU>logy  (ISEO),  voliii.  p.Kl3. 

i   Op.  «V.  p.  3U4.  S  Op.eiL 

I  An'hiv  fur  dio  Nnlurkuiidc  Livonia,  liliUiouu  and  Karlundg,  let  seriea,  vol. 
ii.  p. anil.  pl«.  1  &  2:  Duniiit,  ISJjil. 

*i  8«.  Uio  Intcllcctunl  OWrvor  for  IPCS  (vol  iv.  p.  2-20). 

••  Ste  (a)  Oeol.  Moc-  vol.  i.  p.lSMi,  pi.  i.,  nnd  p.aS!).  See  aba  (*)  Ljell's 
BlmtmU  orOwilacy,  (itli  edii.  (IHiTi),  p.  .i24,  Bg.  &0I.  See  iiW  (c)  QirnH-  Joi.m. 
fl«ol.S>K'.  I8<L\  till.  ui.  p. -1811.  pl^.iiiL  &iiF.  Sue  ali»o([/}  llriliili  Ac«t>cinliun 
BcportS  IdtH-thi,  Batli  iiud  £iriiiiii(;haai. 
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t^eon  the  Limulidm  of  to-duy  nnd  tlic  extinct  EuTj-ptcrids;  of  Paln- 
Boic  timcf. 

In  Plfrijifotut,  Euri/pttrvs  (see  PI.  I.  fig.  7,  Euri/ptervt  remiptii), 
ice.  tho  nniiaol  consists  of  a  heud,  bearing  ft  pair  of  minute  Urval 
eyes  an*!  a  larger  pair  of  subpcntml  or  icnrginnl  coBipcamd  oii«,  R 
piiir  of  Hmpio  or  chelate  nriti.'nii!c  (PI.  11.  fig.  El),  iiiniishod  with 
gimthiles  in  Eariiplenui  and  Slimonia  (PI.  II.  fig.  10),  three  pairs  of 
more  or  k-iw  Rlcnder  spinous  pedipalpa,  nfvtr  chthte,  niid  a  pair  of 
very  broad  and  powerful  awimming-feet  (PI.  I.  fig.  7,  e),  whose  basal 
iointa  form  powerful  mandibles.  In  Si'/Joiiunts  the  two  poeterior 
pnira  of  nppondagea  aro  oonverted  into  long  and  slender  rowing- 
oi^ans. 

following  this  eompound  head  are  twelve  free  segments,  only  the 
first  two  (?)  of  which  hear  nppendnges  (PI.  II.  fig.  S),  tho  succeed' 
ing  somites  being  apparently  destitnte  of  any.  The  twelve  fren 
segmeuts  are  followed  by  a  postanal  plate  or  "  teleon,"  broadly 
lanceolate  or  bilohed  in  Pifri/goiim  and  iSVj'moni'tf,  and  enaiform  in 
EtiftjpUnig  and  Sli/7(iiiirriig  {VI.  I.  fig.  7,  T). 

In  Liimihm  (PI,  II.  figs.  1  &2)  the  head  ia  composed  of  a  brood 
buckler  having  tho  larral  and  eompound  eyes  upon  ita  sujxmor  or 
convex  surface,  and  the  mouth,  surrounded  by  six  pairs  of  chelate 
appendngL'B,  placed  beneath  the  head-shield  (PI.  II.  fig.  G).  The 
first  pair  of  appeTidngoa  is  placed  in  front  of,  and  the  four  5U0- 
oeeding  pairs  are  posterior  to  the  mouth.  These  latter  are  i\imiBh«d 
with  spinous  gnathitoa,  tho  mast  posterior  pair  serving  as  inn^Hla. 

Neit  follows  tho  ojirivulum  or  thoracic  plato(P].  11.  fig.  7),  which 
is  attached  to  the  posterior  margin  of  tho  head,  and  bears  upon  its 
inner  and  upper  surface  tho  reproductive  organa  or  ovaries  (PI.  II, 
fig.  7,  r). 

The  six  anchylosed  segments  which  compose  the  posterior  porUon 
of  tho  body  bear  five  lamellar  appendages  upon  their  under  sur£ioe, 
similar  in  Bhajw  to  tho  operculum,  but  more  membranous;  lhe*0 
support  the  gills,  and  aro  partially  hidden  beneath  tho  operculum. 

Tho  body  terminates  in  a  long  eusiform  "  telson,"  or  tail-Bpine. 
Till!  anterior  portion  here  spoken  of  as  the  head  has  alwnj^  been 
regarded  as  representing  the  cephololhorax,  and  tho  posterior  por- 
lioti  aa  tho  abdomen  ;  Ibis  latter  I  propose  to  call  the  thorax  (in 
pnii},  and  to  givo  my  reasons  for  eo  doing  as  wo  proceed. 

Tho  groat  and  apparent  difference  between  Limubu  (PI.  II, 
flga.  1  &  2)  and  Evn/jilntm  (PI.  I.  fig.  7)  is,  that  in  the  latter  one 
sees  fourteen  free  segments  or  divisions,  whilst  in  the  former  only 
three  are  visible.  Put  if  we  examine  Litiiiihis  attentively  we  can 
still  trace  in  the  posterior  portion  of  ita  shell  (PI,  II,  figs.  1  it  2) 
indications  of  segmentation,  wliilst  the  presence  of  ihirteen  paired 
appendages  indicates  the  coalescence  of  numerous  segments. 

Tho  points  of  resemblance  are: — the  larval  eyo-spots;  the  adnlE 
Bubcontral  eyes;  the  jaw-feet,  serving  as  the  solo  locomotive  oi^ns, 
tho  basal  jointa  in  the  posterior  pair  being  espociaUy  fitted  for 
mandueation,  and  tho  posterior  limbs  for  swimming;  the  analogous 
position  of  the  opercular  plate,  covering,  no  doubt,  in  (he  fossil 


W00inr*EIV— SIBCtTTBK  or  XTPBOeVRk. 


a 


oltu,  as  in  the  rptont  Limuhxs,  the  reproductive  organs,  nnd 
ded,  no  doubt,  iii  both,  by  simiiarly  formtd  membranooB  op- 
pt^dagM  bearing  brani-hiaD. 

This  latter  paint,  I  think,  is  dttabliBhed  on  the  evidence  of  epeoi- 
mens  both  in  t!ie  Museum  of  Practical  Ocologj-  and  in  Iho  BritiNh 
Muaenm,  showing  two  opercular- shaped  jilateB  aBsociatcd  tog«thc-r 
(I'l.  II.  fig.  11)  imd  eiidcnllj-  belonging  to  the  samo  indiviJual. 
Ono  plato  also  exhibits  two  small  rounded  promiaoneos,  wliieL, 
there  can  bo  little  doubt,  were  oToriim  openings. 

If  the  hcml  In  Limuliis  be  cumposed  of  the   cephalothorax.  anil 

posterior  portion  bo  Ihu  ahdumen,  then  it  follows  that  the  oper- 

,lar  plate  is  thoraiic,  and  the  succeeding brnnthinl  plates  aro  ahdo- 

Inal,  thus  differing  widely  from  the  fossil  forms,  in  which  Ihe 

icad  ia  simply  the  head,  with  one  thoracie  segment  added  to  it 

bearing  the  opercular  plate ;  the  briine!u'a>  are  thorauic,  and  tho 

abdomen  ia  entirely  destitute  of  appendages, 

Let  it  be  granted,  however,  that  iho  head  in  Zi'muZu*  ropresenta 
the  (entire  ccphalothorax  and  the  poatorior  portion  tho  abdomen ; 
if  epocinicns  can  be  shown,  having  a  "  postabdominal "  eerics  of 
enta,  I  think  it  ■n-iD  he  conceded  by  all  corcinologista  that  in 
imtiJiu  the  abdomen  is  mdinientar)',  us    is   tho  case  in   Ci/rlopt, 
Rijihiiia,  Lenitvt,  &e.,  and  in  the  Ifniehyuroua  Decapods. 

In  18B4  1  exhibited  at  tho  Biith  Meeting  of  the  Britleh  AsBOeia- 

in  n  form  which  I  named  Ihmiaxpui  (PI.  I.  fig.  3;  and  Quart. 

'oum.  Gcol.  Roc.  1S65,  vol.  xxi.  p.  4l>0.  pi.  siv.  fig.  7,n,  ft)'.      We 

bnvc  in  Ilfmiaiftii  a  limuloid  cn^slneean,  having  a  head-sbicld,  six 

free  and  moveable  segments  forming  the  Ihoraic,  and  three  very  nar- 

rww,  and  apparently  double,  segmenta  representing  the  abdomen, 

illowed  by  a  long  and  slender  "  /r/«o».'' 

Sinte  describing  the  aliove  remarkable  form,  I  have  lately  pro- 
Cured  a  paper,  pubhshed  at  Doqiat,  by  l>r.  J.  Nieszkowski  t,  by 
which  I  bnvo  beeonio  ac(jnainte(l  ^vith  two  new  forms    from  the 
ppcr  Silurian  of  the  Island  of  (Egel,  whieh  must  bo  added  to  the 
I  of  forms  allied  to  Jlnniaapix.     They  are  named  by  Dr.  Kiesii- 
skiPeeiulonuciitacuhalui  (PI.  I.  fig.  C)  and  fiiwjii'niirw  Sc/iroutiV 
Tl.I.fig.d). 

.'rofessor  Eicbwald  lias  described  another,  which,  no  doubt,  ia 
ilat«d  to  this  group  of  Cnistneen,  n.imely  Vliinorfa  hmiila  {P\,  I. 
i).     All  these  forms  have  three  well-markcii  divisions  to  tlioir 
:,  bf  head,  thorax,  nnd  nlidomen  ;   mid  all,  cave  £ii>iorf^«,  posses- 
scd  H  iehon,  or  tail-spine,  and  fi-ee  nj-tieululed  thoracic  somites, 
Karing  been  favonred  with  tho  loan  of  the  very  beautiful  scries 
Coal-meaanre  Li'mvU  belonging  to  nur  Treasurer,  J.  Prestwich, 
iq.,  F.B.S.,  and  also  with  a  scries  from  t^c  liroselcy  Institute,  and 
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•  I  nvafl  myaetf  of  tJiis  opporlunity  to  eorreet  an  error  in  Iho  descrintion  of 
I  Umu/oiJts.  The  porlion  il^nired  oi  A  on  Ihe  plate  rcfiirrra  to.  and 
at  the  centrr  of  Iho  gloWlln,  is  in  Tcnlily  tlisl.  of  [Lnotlier  rpocic^,  llio 

tbclln  in  tliia  ippoii*  Iminp  nmrly  sinr«)lh.  n.-  in  Ih'  Dgtiro  eivpn  herewilli, 
wn  from  n  upwirnrn  in  llk*>  Inle  Mr.  II.  VTyalT-Kdj^lrB  ix»Itn;Lien. 
t  Op.  ftlac.cit.pp.  a80,;i81i  and  p.-'JU-CCg".  l--li>. 
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n  thinl  auit*  from  tlic  collection  of  John  AnsUeo,  Esq..  of  MiuWi? 
Wood,  Wellington,  Salop.  togo-tLer  with  specimens  from  Mr.  K.  J. 
Hollier,  of  l>udlpy,  imd  Mr.  J.  Fario.  of  (iksgow,  1  linve.  iillw 
Gitruful  btudy,  concluded  that  ibey  are  divisible  into  tivo  wdl-mark^ 
ytncra : —  H 

('!>  Those  having  moveable  tlior.icic  SL'gment^  nnd  anehj  loat'il  till 
doniiuul  ones,  to  bo  included  in  the  genus  Ddliinrua,  nuuely —     V 

1.  Seliiiurui   iriloUloida,   Budd.  Coai-moMUroB,  Derry  and 

Coolbrook  Pale, 

2.  rfffiii'r,  Baily  (PI.  I.  fig.  1).     Coal-measures,  Itrland. 

3.  arciiatim,  Kaily.     Coal- minisu res,  Ireland. 

4.? D'liur,  Meek  k  W.     Cool- mens  ares,  Ulinois,  U.S. 

(Ii)  Those  in  whieli  the  thoracic  tind  abdominal  segment*  arc  ' 
divided  and  in  which  the  former  appear  to  be  ancbylosed,  to  he 
eluded  in  a  new  genus,  for  ■which  I  venture  to   iiroposa,  if 
Prestwich  will  allow  mo,  tho  name  of  Pret/wUliia  ;  i.  e. ; — 

1,  Preelividiia   anthvax,  Prcatw.,  ap.  Cool- measures,  Coalbr 

Dale. 
2. roluii'lata,  Prostw.,  sp.  (PI.  I.  fig.  2).    Coal-mea 

Coalbrook  Dole. 

In  all  these  six  species  the  body  consists  of  a  head-shield,  five 
free,  or  aiiclijlosod,  tlioradc  Bcgmeuts,  and  three  aneliyloeed  abdo- 
minal ones,  ~ 

Here,  then,  wo  have  an  intermediate  gronp  bet\veeil  L!i 
proper,  moro  nearly  approaching  I/emi'inpis  ibc,  but  having  tho 
posterior  (or  abdominal)  segments  aiichylosed  together,  and  not 
freely  articuluted  as  they  appear  to  have  been  in  Hei'iia.'jiis  and 
I'seiuhiiaetia  &c.  Furthermore  the  six  free  thoracic  segments 
reduced  to  five  in  Bdinunis  (PI.  I.  fig.  2). 

In  tho  recent  Limului  we  find  thirteen  poired  appeudagtjs,  rep; 
Bcnting  au  equal  number  of  somites,  behind  which  there  is  acen 
or  more  coiJcHced  segments  destitute  of  appeudiiges,  to  the  lost 
which  the  tclson  is  ftrticidatcd  (see  PI.  II.  figs.  I  &  2,  Ah.). 

I  feel  no  doubt  tliat  this  apodal  posterior  portion  of  the  int^ll' 
mont  in  Limuias  rtpreseuts  tho  abdomen,  and  corresponds  with  Iho 
three  posterior  coalesced  segments  forming  that  division  in  Brfi 
nurtts  (PI,  I.  fig,  1,  A'<.).     Tho  fonsil  species  well  illiistruto  the 
dual  coulefloence  of  the  body-segments  in  this  family. 

BeVmtirus  rfjiiue,  Buily  (PI,  I.  fig,  1)  (Ann.  &.  Mag.  Nat. 
3rd  Bcr.  (1803)  vol,  si.  p.  107,  pi.  5),  is  one  of  the  best  iUustralii 
of  a  Crustncean  ivith  free  thoracic  segments,  and  FreiCwichiti  rotui 
data  (PI,  I.  fig.  2)  of  one  in  which  the  segments  are  coalcsd 
All  the  group  possess,  in  tho  trilubod  aspect  and  general  fncies  of  the 
carapace,  a  strong  resemblance  to  the  Trilohit<K;  but  tliia  resem- 
blance becomes  utill  more  striking  when  we  observe  their  tripurtito 
diiTsion  into  hond,  Ihurus,  and  abdomen. 

Nearly  nil  ii-ritere  agree  iu  considering  the  last  seven  eomitea 
(counting  tlic  "tolson"  as  tho  seventh)  to  bo  abdominal;  tho  o;  ' 
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differeooe  of  opinioii,  thon,  u  aa  to  the  anterior  14  segtaents — how 
DBoy  ore  cephalic  and  hnw  many  thoracio? 

Dr.  Dana*  oonsiders  the  head  and  thorax  in  Iho  Crustacea  to  be 
Uways  bleud«d  in  a  oephaluthorax ;  but  although  this  riuw  is  ooircct 
u  Mguda  the  Becapoda,  its  applicahility  does  not  hold  good  in  all 
(he  vther  ordns  of  tiie  class. 

Professor  Htijdeytconfiidere  that  the  division  in  the  Podophthalmia 
is  marked  by  the  cervical  fold  and  by  tho  sudden  change  in.  the  cha- 
ncter  of  the  appends^  of  tho  sixth  and  seventh  somiluB,  and  an 
equally  marked  similarity  between  the  latter  and  those  of  the  eighth 
mi  ninth  somites. 

Aeourding  to  this  view,  then,  weshall  have  six  cephalic,  right  tho- 
mctc.  and  six  abdominal  somites:  for  Professor  Huxley  views  the  telson 
mu  median  appenda}^^.  and  not  as  a  true  segment.  I  do  not  find,  how- 
■nr.  that  this  view  ia  f;enerully  ailopttd  by  other  carcinologists. 
.  Aasttming  the  old  view  of  the  Crustacean  type  to  be  correct,  i.r. 
Mren  somites  for  the  head,  scv^n  for  tho  thorax,  and  seven  for  the 
abdomen  (counting  the  t«lson  as  a  terminal  segment,  on  which  point 
there  is  no  doubt  some  oncertaintv,  Kcoiiig'  that  in  Linifiiut  it  is  deve- 
loped subseiiucntly.  thou^li  this  is  not  the  cflw  in  the  Decopoda),  we 
shall  find  that  the  lirst  thomcie  somite  is  unittd  to  the  cephalon  in 
LtmniuM  (bearing  the  operculum),  that  there  are  only  five  other  up- 
posdiees  to  tho  thorax,  makiiig  six  u-ith  the  opon.'uluni,  and  that 
there  are  no  appendages  to  the   abdomen. 

Of  the  appendages  belonging  to  Belhmnit,  Prftlwichia,  Urmi- 
atpit,  Anadimiseiw,  £ntpinun>«,  and  Bunodtt,  I  cannot  spealt  with 
ootainty,  bat  can  only  infer,  from  the  general  similarity  in  their 
bodies  of  the  first  two  genera  to  Liniulus,  and  of  the  last  four  to 
Burt/pitrut,  that  they  were  constructed  npon  those  typw. 

TlUTiing  from  Limulus  to  Ptrrtigotvs,  we  find  that  Professor 
Agssaii  regards  the  antcnnary  system  as  altogether  wanting  (sec 
anit.-p.  29);  hut  in  this  we  cannot  but  think  he  is  mistaken.  Profes- 
sor Uoxley  regards  the  chelate  organs  on  the  head  of  Pifryi/olui  as  the 
ant^onffi;  and  t.hia  opinion  agrees  well  with  subiequent  diseoverien 
in  the  fossil  fonns  on  the  one  hand,  and  with  the  nature  of  these 
organs  in  tho  recent  Liinulus.  The  antennules  undergo  no  )texual 
variation  in  the  living  King-crabs,  tt  is  invariably  the  antennie  that 
are  modifiad.  (See  PI.  11.  fig.  5,  antenna  of  male  King-crab ;  flg.  (!. 
antenna  of  female  of  same.) 

Assoming  the  ontennalcs  to  be  absent,  and  the  first  pair  of  organs 
after  the  eyes  to  be  the  antenna?,  we  shall  find  the  other  organs  to 
correspond  most  completely  with  Limulut,  and  that  one  thoracic 
segment  is  united  to  the  head  of  Pttri/f/oius,  as  in  the  former,  and 
that  it  also  beats  the  reproductive  oi^ans  upon  ilx  coalesced  mem- 
branous appendages. 

The  braneldie  would,  however,  be  fewer  in  Pttrygohu  than  in 
limtiha,  but  idmilarly  placed — resembling  in  this  respect  the  im- 
mature condition  of  the  latter.     (See  PI.  II.  Ilg.  4.) 

•  Unittd  8t»t«  Eiploring  Eipnrtilion,  ia.')2  :  Cruatacn,  »ol.  »iii.  p.  81. 
t  "  LKtuTt*  on  lh6,Cpu9lace«,"  MedinU  TimH  sad  Oa:ene.  IS.'iT,  p.  flU7. 
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In  the  development  of  the  embryo  of  any  of  the  CnustoMs, 
whether  before  or  after  exclusion  from  the  e^,  the  segments  whieli 
form  the  body  are  developed  in  succession  from  before  backwards ;  n 
thai  when  their  evolution  is  checked,  the  posterior  rather  than  the 
anterior  rings  arc  those  that  are  wanting ;  unil,  in  fact,  it  is  gene- 
rally easy  to  see  in  those  apecimenB  of  full-grown  cruBtaeeon* 
nninials  whose  bodies  present  fewer  than  21  segmente,  that  tba 
anomaly  is  due  to  the  absence  of  a  certain  number  of  the  mufit  poi- 
terior  rings  of  the  body,  [fee  Milne -Edwards  on  the  devdopment 
of  Crustacea.] 

So  long  ago  as  1838,  Dr.  Milne -Edwards*  gave  an  account  of  an 
examination  of  the  young  of  Limnhis  at  the  time  of  its  extTiutoa 
from  the  egg.  He  funnd  that,  as  regards  the  anterior  portion  of  thrar 
bodies,  they  presented  little  dificrcQcc  from  the  adolt;  bat  Hm 
posterior  portion  had  only  three  paint  of  sppendogoa ;  and  the  long 
Btyliform  telaon,  so  remarkable  in  the  adult,  did  not  exist  at  tlL 
[See  PI.  n.  figs.  3  1  4.] 

It  ie,  then,  I  think,  rea«onable  to  a«aume  that  the  nbeenee  of  tlu 
nonnal  number  of  ac^rmcnts  in  Liniulue  is  due  to  the  abortion  or 
non- development  of  the  hindmost  abdominal  somites  rather  thiu 
of  those  belonging  to  the  other  dirisions  of  the  body. 

Aa  to  the  union  of  two  disBimilur  parts,  so  as  to  leave  no  indica- 
tion of  their  blending,  there  are  numeroas  cases  in  the  Cydopoidea, 
as  well  as  in  other  orders.  In  Cyclops  the  orarian  segment  b 
double,  being  formed  by  the  coalescence  of  the  last  thoracic  and  the 
first  abdominal  somites.  In  Coriicirtts  cnrjKi'utcuZua  eight  s^ment* 
unite  to  form  the  head,  as  ia  the  ease  in  Limvlta — i.  e.  seven  cephalic 
and  one  thoracic  somites. 

Taking  the  EuryptoridEi  first,  we  find  five  genera  and  one  sub- 
genus, having  a  head  beiiring  seven  paired  appendages,  and  (adopt- 
ing Professor  Huxley's  view,  that  the  antennules  or  inner  antenna 
are  absent)  representing  eight  segments  (i.  e.  seven  cephahc  and  one 
thoracic).  Add  to  this  the  twelve  free  body-segments  and  tha 
telsDu,  and  we  have  twenty-one,  or  tho  normal  number  of  somites. 
With  the  cxcoptioR  of  the  two  most  anterior  segments  (which  pro- 
bably had  branchial  appendages  attached  to  their  under  surface*, 
concealed  beneath  the  operculum  or  thoracic  plate),  all  the  free 
■omites  are  destitute  of  limbs  of  any  kind  ;  and  in  this  respect  they 
strongly  resemble  the  larvte  of  the  Decapoda  f. 

In  Htmimpit  we  have  tho  body  composed  of  a  head,  mx  thormdfi 
and  three  abdominal  somites,  and  a  tebon. 

In  E;capir\urui  and  Pseudoniscui  of  a  head,  five  thoradc  and  four 
abdominal  somites,  and  a  telson. 

In  Beiiminii,  a  head,  five  thoracic  and  three  abdominal  somites, 
and  a  telson. 

In  Prf4ttvichla,  a  head,  five  thoracic  and  three  abdominal  somites, 
and  a  telaon. 

"  "  Sur  Ie  dfiveloppemetit  dr»  Limvlra,"  BociCle  Philomitliiqiie,  Not.  10,  IMS. 
t  Sec  Mr.  C.8p«noe  Bale  "OD  Lhv  Ueielopment  of  Decapod  Cnutooea,"  Phil, 
Trans.  ie5S,  p.  fifffi,  pi.  il.  figi.  *  &  n. 
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la  Limuli  from  Solenhofen  and  in  the  living  Lhiiuli,  of  a  head 

reomposed  of  eight  somites  (one  being  thoracic),  followed  by  five 

coalMced   thoracic   somites  bearing   branchite,   and    one  or   more 

coalesced  abdominal  ones,  to  which  is  articulated  a  long  and  pointed 

tebon. 

In  proposing  to  associate  the  Biuypterida  and  Xipbosura  aa  two 
nibordera  of  the  Meroatomata  of  Dana*,  I  do  not  for  a  muinent 
overlook  the  fact  that  they  fonn  two  very  distinct  although  closely 
allied  groups. 

Notwithetanding  thi>  great  differonco  in  the  farm  of  the  body, 
aoDcentraled  and  coalesced  in  Limuliu,  and  elongated  in  Pteryi/oiiit, 
th«  Uerostomata  offer  perhaps  even  less  diversity  of  t^tnictiiro  than 
do  tbe  Decapods,  the  miiin  featut«  in  both  being  the  same.  Tbu.i, 
in  the  Decapoda  Brachyura  (C'raliaJ  we  hove  the  cephnlolhoracie 
segments  concentrated  in  the  highest  degree,  and  the  abdomen  a 
mrrt  nulimtnt.  In  the  Decapodo  Macrura  (Lobsters),  on  Iho  con- 
trary, the  abdominal  segments  arc  not  unfroquently  more  than  twice 
the  length  of  the  cepholothonuc,  and  bulky  in  proportion. 

Such  forms  a*  llemio'pin,  PttadaHinaa,  itc.  may  very  well  repre- 
sent the  Decapoda  Anomara,  being,  like  them,  intermediate  between. 
the  long-tuiied  f-obstera  and  the  short-tailed  C'rabe. 

Few  classes  offer  so  remarkable  an  instance  of  longevity  as  the 
CVnstacefi,  and  few  orders  can  he  compared  to  the  Xiphosiira  for 
persistency.  The  Jurassic  forma  appenr  to  differ  little,  if  at  all,  from 
those  of  our  own  day :  and  even  those  of  the  Carboniferous  epoch 
were  at  once  reoognir.ed  as  belonging  to  the  same  family. 

Had  Liiiiuhft  represented  a  higher  type  of  Articulala,  it  is  hardly 
conceivable  that  it  could  have  existed  so  long,  and  apparently  nn- 
changed.  But  it  seems  to  have  been  one  of  those  eccentric  groups 
that  appear  from  time  to  time  in  the  iu>ologi(»l  scries,  which,  branch- 
ing out  into  a  by-way  of  its  own,  is  checked  from  further  onward 
progress ;  but  being  possessed  of  tenacity  of  life  and  great  power 
of  repr<iduclion,  it  holds  its  ground  whilst  higher  orders  have  been 
modified  or  swept  away. 

Thia  ia  one  very  strong  argument,  to  my  mind,  in  favour  of  the 
higher  Eoological  position  of  ittn/i/olus — that,  being  estromcly  larval 
in  its  anatomy,  it  consequently  possessed  the  capacity  for  farther 
development,  and  so  has  been  modified  and  disappeared,  Euryptervs 
Seoxderi  of  the  Coal-measures  being  il^  latest  representative. 

It  is  not  uninteresting  to  notice  the  appearance  of  Scorpionidw  in 
the  Coal-measures  of  Silesia,  a  form  of  Arachnida  which  to  this  day 
possesses  a  very  remarkable  resemblance  to  Pterygotut,  both  in  its 
general  shape  and  also  in  the  arrangement  of  its  organs. 

Bat  in  Seorpio  the  respiration  is  aerial  (i.  <.  by  traeheie),  whereas 
in  Limuliu  and  Pttry^otiu  it  was  undoubtedly  aquatic  (i.<.  by 
hranchix). 

This  wuuld,  however,  be  a  perfectly  parallel  case  to  the  change 

"  See  mj  *  Moaogniph  or  tha  British  FomiI  CruitlscDa  belonging  lo  tlie  order 
HercMluina.'  Part  f..  in  Uie  Monogniiiln  of  the  PnlseonlologicBl  SocietT,  for 

isas.   ima. 
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which  takes  place  in  tlie  respiratoty  o^ans  of  certain  Amphiba, 
in  which  the  branchise  become  replaced  by  a  lung. 
The  foUowing  ta  a  diagnoaia  of  the 

Order  MEROSTOMATA,  Dana,  1852. 

Having  the  mouth  fumiabed  with  mandiblcfl  and  tnaxiUie,  the  trt- 
minationB  of  which  become  walkiiig-  or  avimming-feet  and  orguu 
of  prehension. 

I.  Suborder  EDBrpTEBiDi,  Hoxloy,  1639. 

Oruboea  with  numerous  free  thoracioo 'abdominal  s«^gtnentj,  the 
fltat  and  second  (?)  of  which  boar  one  or  more  broad  lamcllur  appun- 
dagos  upon  their  rentral  surface,  the  rcmajnitig  segments  bi'iDj 
devoid  of  appendages;  the  anterior  rings  united  into  a  carapuw 
bearing  a  pair  of  larval  oyea  (orrf'i*)  near  the  centre,  and  a  pair  of 
lai^o  marginal  or  subeentrol  eyes ;  the  mouth  furnished  with  i 
broad  postflral  plate,  or  melaslonia,  and  five  pairs  of  moreabte  sp- 
pendagea,  the  posterior  of  which  form  great  swimming-feet ;  the 
telflon,  or  terminal  segment,  extremely  variable  in  form  ;  the  intego- 
ment  characteristically  sculptured, 

I.  Pietygotu3,  AgB^s^  IS  apeciei. 

a.  SimOTiio  (Pnge),  H.  Woodw 3        ,. 

3.  %/onurus  (Page),  H.  Woodw.  8 

4.  Etiryptrri'/,  Bo  Ka; 22        „ 

flubgenufl  DolicAopfena,  HftU  ......  1        „ 

5.  Adtlophlhnlmui,  Jordan    1 

6.  jBujwrff.',  Eiehw.    2 

T.  AHhToptfaKi.SotdBxi   3       „ 

8.  Hrmiaspif.  H.  Woodw. 6        „ 

9.  RFiipintiricx,  Ninzk   ,.... ..,.      1        „ 

10.  Pseudviiiicut,  llieaik 1       „ 
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II.  Suborder  XiPHOSiTKi,  Gronovan,  1764. 

Crustacea  having  the  anterior  segments  welded  together  to  form  b 
broad  convex  buckler,  upon  the  dorsal  eurface  of  which  the  com- 
pound eyes  and  ocelli  ore  placed,  the  former  euhcentrally,  the  lotler 
in  the  centre  in  front ;  the  mouth  furnished  with  a  small  labrura,  a 
rudimentary  metastoma,  and  six  pairs  of  moveable  appendages. 
Posterior  segments  of  the  body  more  or  less  free,  and  bearing  upon 
their  ventral  surfeccs  a  aeries  of  broad  lameUar  nppondagea ;  the 
telson  or  terminal  segment  ensiform. 

1.  BeliTiHrus  {Konig),  BaUj    4  ipeoiu. 

2.  Preafmcifo,  gen.  noT 2       „ 

3.  Liinului,  Muller   .,.., 15       „ 

21 

Of  the  EurypH^rida,  49  species  occur  in  the  Upper  Silurian,  18  in 
the  Devonian,  and  10  in  the  Carboniferous  formation.  Of  the  Si- 
phosura,  6  occur  in  the  Carboniferous,  I  in  the  Permian,  I  in  thft  I 
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Triaa,  7  in  the  Oolitic,  1  (doubtful)  in  the  Chalk,  and  1  in  the  Ter- 
tiary; and  there  are  4  re<«!nt  speciea. 

They  occur  living  in  the  East  IntUes,  in  Japan,  and  on  tho  east 
coQfit  of  North  America — and  fossil  in  North  America,  Great  Britain 
Md  Irehuid,  Seandinaria,  Russia,  Poland,  and  Germany. 

EXPLANATION  OF  PLATES  I.  4  n. 
Illiatratiit  of  the  Structure  of  the  XiphtMun  and  Eurj'pterid*. 

PUtE  I, 

I^  I.  Btlmurut  Ttffiiur*,  Bui);.       Cual-maaurea.  Queea's  Couslf.  InUud. 
n.  =  Head:  Th.=Tliorai;  Ab.  =  AWoineni  T.  ^Toleon. 
t!.  Pralvickta  {Limitlui)  rotundata,  Prtntir.  gp,     Coal-tueatum  (Fnmj- 
fftooe  ironAUme),  C^ialbrook  Dale^ 

3.  Honiaifit  hmuloidet,  H.  Woodw.     Lower  Ludloir  ahale^  LcintwardiDe. 

iFr.im  the  \We  Mr,  H.  Wyall-Edgell'8  collection.) 

4.  Bunodu  lunula,  £ii-hw.     Upper  Silurtun,  Isle  of  (E»cl.  BalliL', 

5.  P^mdimiaca  arnUituf.  Nieazk.     Upper  Siluriao,  Isle  of  CEeel.  Baltic. 

6.  ErapinuriiA  Sckrmkii,  liieaik.     L^ppvr  Siluri&n.     Ifl^e  of  (Enel,  Baltic. 

(S'igs  4-B  are  copied  from  Dr.  NitBiko"iki*j  jiBpor  in  the  .trohii  lur 
die  Kfllurii.  Ijv-,  Eeth.,  iind  Kurl.-er*te  eerie,  iweilar  Bd.  lab.  ii. 
Egi.  12,  13.  i  If.,  pp.  y78-382.    Dorpat.  18o«.) 

7.  EttrypttTus   THhijici.   Dekny.      Upper   Siluriin,  Nbw  York.      (Copied 

from  HbII's  '  Fakeoalolng;  of  Ketr  York,'  toL  iii.  pL  bmiT.  a,  Bg.  1.) 

Vt*n  n. 

Pig.  I,  CurapBTB  of  LtMu/uB pft/^Vwimrwwnl),    EmI  oooit  of  North  America. 
tihoH-ing  [be  Isriiil  and  i-oin pound  ejea.     H.  =  Uo»(l;    Tli. ^ Tliorsi i 
Ab.  =  Abdomen  ;  T.  =  TdBon. 
3.  Undcntdc  of  Rime,  sbovping  indicaUoiiB  of  iho  coaleiiced  tJianu^it;  tuid 
mbdominsl  (omitea,  and  the  prooetflea  for  tho  atUKlimeiil  of  the  appen- 


3.  The  first  >taso  of  Ztntu/tu  (jouog).  dontd  aspect 

4.  Daderaide  of  tho  nuae.  eid&rged  (afWr  Mlhie-ICdiiards). 
C.  Club-ahaped  uiteniui  of  nude  Limuhit. 

6.  Cbelate  anteQTia  of  femule  Limutia. 

7.  OperouIuDi  of  recent  lAvtvlus.     r,  ro^roductdTB  aportunia. 
8-  Openmlum  of  Eiaypfen-i  (Hall). 

9.  Cbelate  BDleona  of  nerggolua. 

10.  Simple  anlenns  of  Utimonta. 

It.  Speoimeti  from  JjinarkBhire  in  the  British  Museum cullertion  (redudollo 
one-fourtli),  aboninglwo  thoracic  platei  of  S/iraonmaaBooiated  together. 


Dbcembxr  5,  1866. 

C.  J.  H.  Allen,  Esq.,  F.Z.8.,  4  Park  Creeccnt,  N.W. ;  Henry 
Pitts  Caeaidy,  Eaq.,  Enpneering  College,  Poena :  Robert  Etheridge, 
jun.,  Esq.,  of  the  Geological  Survey  of  Victoria,  Australia ;  Marshall 
HaD,  Esq.,  3  Cleaveland  Terrace,  Hyde  Park,  W. :  Alfred  Gutteres 
HenriqucB,  Esq.,  F.Z.8.,  Stone  Buildings,  Lincoln's  Inn,  W.C, ;  Henry 
lidnaoQ,  Esq.,  Heath  House,  Heignlo,  Surrey ;  Dr.  Jamee  Murie, 
20  Begenl'a  Park  Road,  N.W. :  and  John  W.  PJke,  Esq.,  Mining 
Engineer,  Mexico,  were  elected  Felloirs. 

•  Aun.  k  Hag.  Nal.  Hint.  IStM  (3rd  Serin),  toI.  iL  p.  lOt,  pi.  t. 
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The  foUowing  commani cations  were  read: — 
1.  A   Descbiptios   of  »omf  EcinaoDERUiTji  from  ihe  CBEiACtan 
KocKs  of  SiHAi.     By  P.  Minns  DcKCiH,  M.B.  Lend.,  Sec  0. 8. 

Coiiy»n. 


1.  Introduelinn. 

2.  Lint  of  iho  apocies  of  Eohinoder- 

mala. 

3.  LiBt    of  the  (ppeies  alreadj   <le- 

■cribed. 


4.  list  oC  the  «peci««    (nMn   Sontt 

oL^Uym  Anbia. 

5.  Eoniarlw  On  the  species.  Iheir  fet- 

•JBtence  vid  vanabilitj. 


I 


1.  ItUroduetion. — The  existence  of  Cretaceoua  rocks  in  the  distnct 
of  Sinai  hna  beea  surniiaed  for  sorierfti  reara  ;  btrt  hitherto  the  uor- 
rect  geological  denominotion  of  the  strala  hna  not  been  asL-erfained. 
They  have  been  simply  termed  Cretaceous ;  and,  owing  to  the  ecardty 
of  foxsils,  they  haTu  not  hcea  cjirrclalcd  fdth  any  of  the  Aaatic 
formations. 

An  cxHmination  of  the  series  of  EchiDodermatu  collected  by  the 
Kev.  F.  W.  Holland,  from  the  limestones  of  Wady  Mokatteb  and  Wady 
Budera*,  readily  decides  the  geologitiii  ;ige  of  the  rocks,  and  enables 
them  to  be  correlated  with  those  red  limestones  in  South-ottslem 
Arabia  whose  fossils  were  described  in  a  former  commanieationt. 

Had  these  ^inaitic  Echinodermatu  been,  in  my  possession  during 
the  preparabon  of  that  communication,  their  study  would  have  made 
it  much  more  complete  ;  but  coming  before  my  notice  now,  their  es- 
amination  presents  several  teats  in  refercnco  to  the  correctness  of  my 
conclusions.  It  is  satisfactory  that  this  examination  should  Gtreng- 
then  all  those  conclusions,  and  that  it  should  determine  the  preeenoc 
of  the  aame  rone  of  Echinodermal  life  in  Southern  India,  on  the 
Nerbudda,  in  South-east^-m  Arabia,  Sinai,  Egypt,  Algiers,  and  ia 
North-western  Europe.  Moreover  the  remarks  made  npon  the  varia- 
bility of  the  species  described  in  the  former  comrannieation  receive 
additional  strength,  and  the  oorrectaesa  of  ]ilacing  all  the  localities 
formerly  noticed,  with  the  Sinoitie  chalk,  in  the  Middle  Cretaceous 
Beries,  or  in  that  which  comprises  the  Cenomanien  and  Turonien 
stages,  becomes  apparent. 

The  few  Echinodci'matu  described  by  Desor  and  d'Orbigny  from 
Sinai  appear  to  be  peculiar  to  that  region :  hut  oU  those  collected  by 
Mr.  Holland  are  well-known  forma,  and  are  characteristic  of  the 
typical  Upper  Greeiisand  of  France,  England,  and  Ireland. 

The  facies  of  the  colled  ion  is  that  of  the  South-eastern  Arabian  and 
Bugh  series;  so  that  nothing  can  be  more  complete  than  the  correspon- 
dence of  the  united  Asiatic  Echinodermala  with  those  of  the  zones  of 
PecCfn  aspfr,  Pi/giina  hiwpnx,  Scaphitu  tK/vali/i,  Amnionilft  noOT- 
cu/am  and  O.i'rfii  rohtmha  in  North- western  Europe. 

2.  Li»t  of  Ihf  special  of  Erhiiioderninla.—Tlio  following  is  the  list 
of  the  Echinodermata  from  Wady  Mokatteb  and  Wady  Badfra.  The 
localities  and  zones  of  the  accompanj'ing  fossils,  where  they  are  fonnd 
elsewhere,  are  also  given ; — 

•  Quart.  Joum.  Eteol.  Sac.  toL  ixiL  p.  491,  and  note  U  tfav  end  of  llua 
pupw. 

f  Quart  Joum.  Qsol.  Boe.  vol.  ni.  p.  349. 


1506.] 


VVS  CIX — KBtSOD  ERM  t  TA  . 


Sft 


1.  FmiuJiadma  BiippeUi.  Dnor.   Egjpt- 

2.  Htttrodiodana  li^/cum,  Ag,  k  Besur,  >p.  E^pt.  BatDa  in  AlgiBn; 
UartiguH.  Fnncf.  TMar.  o(  Oitrea  celvrxba.  Martiguu*,  Frmncv,  below  tfae 
■ODB  of  Citprina  adtfrrA. 

3.  fiUrcMttt  emiKM,  Pniir,  (p.  !>  Muni ;  Ee  d'AU.  Zonf  o(  Turrilita  cot- 
lafvt  and  J^^yunu  lam  pan. 

^.  Pmaitir  tia/tit,  d'Orb.  L«  Man* ;  Vv»  rErique.  Zone  of  ^nnuHiiilM 
■unrWsru. 

0.  Hrmiai/tT  gradlit.  CoUeati.  Yvre  I'Sf^qiie.  Zone  of  Apmonita  Novim- 
/otml 

6.  ^utfrr  diaiinetut,  d'Orb.  South-nit  Arabia,  with  Bemiiuter  tiniiUt 
(Mari»  mtonoiifluu  and  P;/gatt*r  (mtieiiltit.  Ireland ;  ComM  uid  TiUiera, 
Pruxe.    Zoneof  fVcfm  uj^r  (upper  part). 

3.  Zj'*/  of  the  gped/t  nhiady  dtKribidfrom  Sinai :  — 

1.  DipiofKidia  Sinoii-o.  Desuf.  ip. 
3L  C/ortflj/jT- romiiftu,  d'Orb, 
3.  Pedintt  Sintticti.  Dmof. 

4.  Zi*(  of  Iht  species  front  Sonlh-tnittm  Arahia: — 

1.  Cidariicen'/nianrntit,  Cottaia.     I'Tro  TEnSquB.     Zoae o!  Scapiila  rgualii, 

2,  l^eviiodiodema  HotrTirri.  Oefor.     Ilildealieiiu. 
3^   Salerua   ecuti^fra,  Gnj,      WiLrniinilor ;    Ls    MuiA.     Zone   of   ScapAtin 

4-  Hotrefyptu  tmomanermi',  Qainager.  Toms ;  Ijo  Mans.  Zoneofi^HTUf 
ionpoi. 

6   I^iyiattT  tnnaitvt,  Agaatiz.  North  Inland  ;  Condr^eui.    ZoneafAefm 

&  Bpta^rr  diMitictia.  d'Orb^  Sinai ;  Inland ;  Comai.  Zone  of  VtcttK 
atprr. 

7.  BmMutcr  nMiVi'i*,  d'Orb.     Bagfa  ;  t^  Uana.    Zonci  of  ATifionita  naii- 
^      euiarii, 

k^    8.  Cottoldia  Cartrri.  nobda. 

^V    Combining,  then,  th(<  Sinmtic  and  soath-oast  Arabian  Echino- 

r      dermata,  u  fauna  is  produced  which  is  eminenUj^  cbaractcrbtic  of 

^^Ihe  middle  cretaceous  horizon. 

^H    5.  Remarka  on  Oit  upeeiet,  Vieir  pertist&au  and  variahiiily, — The 

^^SoUrtyp\iM  from  Sinai,  formerly  termed  n  JHscoiilta,  is  found  in  three 
forma.  One  cannot  be  distinguished  from  the  tj^  of  H.  ejxnmii ;  and 
the  othera  are  umple  Tarieties,  their  size  being  the  preeumed  vaiia- 
tion. 

y  PeriatUr  elatut  \a  found  aa  a  slight  Toriotj,  and  Epiatter  dittifiebxt 

"      alBo. 

The  yertical  range  of  ffeUrodiadrma  lihi/eum  is  worthy  of  notice, 
because  it  resembles  that  of  some  of  the  South-east  Arabian  Echino- 
aata.  The  spedes  lasted  during  the  Hippuritit  chalk  age,  as 
.  OS  during  the  antecedent  C^nomauien. 
The  comparative  absence  of  species  unknown  in  Europe  is  some- 
wba  tremarkable  ;  and  so  is  the  presence  of  some  of  the  rarer  Echino- 
dfrmata  of  the  well-searched  French  district  of  La  t^artbo.  It  la 
very  interesting  to  discover  that  the  majority  of  these  wide-wander- 
ing Echinodennuta  had  a  tendency  to  vary  from  their  typeii,  both  in 
Europe  and  in  Arabia,  and  that  the  rest  were  persistent  in  form. 

^^     In  oondasion,  I  must  refer  to  tbe  remarks  upon  the  diftusion  and 


becaui 
^erma 

■Ma 
^    Th( 


*  U.  Hubert  detfrmlnM  thj>  apntiM  lo  be  idenlioal  with  ff.  Ltj/mtri. 
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variability  of  the  middle  cretaoeona  Eohinodermatn  made  in  my  for- 
mer cprnmimicatiou. 

NoTB. — The  Rev.  H.  HoUand  infonns  me  that  in  the  Wady  Bs- 
dera  the  Echinodennata  occurred  iu  the  bod  of  the  Wody,  haTing: 
PTidently  been  washed  down  from  a  bed  of  iim*»tone  which  esiat* 
near  the  paw  at  its  head.  This  pass  is  composed  of  TariepUd 
santlHtone  ruuke  resting  upon  gneise.  The  sandatone  occora  al  n 
higher  elevation  than  the  limestone  ;  but  the  exact  position  of  lie 
latt«r  I  did  not  remark.  The  Eohinoderma  from  Wady  MolutUb 
wore  found  in  a  small  bed  of  limestone  at  the  foot  of  Jobel  Moliat- 
tcb,  which  crops  out  beneath  a  eondstone. 


2.  Qeolooical  DEscHiPrros  of  ihc  Fntsr  Catibact,  Uppbb  Eein. 
By  J.  C.  HiwtBHAw,  Esq.,  F.0.8. 

[The  publication  of  Ihia  paper  U  unaToidablj  deferrBd.] 
(Abatract.) 
At  the  First  Cataract  the  Nile  flows  over  crystalline  rocks  connilinK 
principally  of  iguartz,  fclnpar,  and  horublendo,  combined  in  rarimis 
proportions,  and  then  appearing  under  the  forma  of  syenite,  green- 
atone,  hornblende,  and  mica-nciuBta,  or  else  occurring  in  separate 
masses.  In  the  bed  of  the  river  the  surface  of  the  harder  portioM 
of  these  rocka  ia  beautifully  poliabed.  The  whole  district  is  tra- 
versed by  dykes  of  greenstone,  of  which  the  preTailing  directioii  ia 
E.  ajid  W. 

The  crjstalline  rocks  forming  the  bed  of  the  rirer  are  overlain  by 
a  sandBtone,  sotnotimee  coiirse  and  grittj-,  iind  at  other  times  fine- 
grained and  compact.  The  prevailing  colour  is  Ugbt  yellow ;  but  in 
places  it  is  dark-jiurple  and  even  black,  owing  to  the  presence  of 
iron.  As  yet  no  organic  remains  have  been  discovered  in  it.  This 
sandstone  rests  on  the  uneven  surface  of  the  si^'enlte,  in  alighllj' 
inclined  strata  dipping  N.N.E.  It  is  nowhere  altered  at  its  junc- 
tion with  the  syenite,  nor  is  it  anywhere  penetrated  by  dykes. 

To  the  eastward  of  the  First  Cataract  is  a  wide  valley,  commenring 
opposite  the  Island  of  Philte,  and  joining  the  Nile  valley  again  about 
three  miles  below  Assouan,  Through  this  volley  the  Nile  may  have 
formerly  flowed,  as  freshwater  shells  and  deposits  of  Nilc-mnd  are 
found  at  a  considerable  height  above  the  present  level  of  the  river. 

To  the  westward  of  the  First  Cataract  the  crystalline  rocks  dis- 
appear below  the  Handatone,  and  the  country  is  almost  entirely 
covered  with  sand  of  a  rich  yoUow  colour,  composed  of  tine  rounded 
grains  of  quart)!. 


3.  On  the  Drift  of  the  North  o/Enoland.     By  J.  CuBRy.  Esq. 

(Oommunieoted  by  llip  AwiJilaiil-Secrrtirf . ) 

[Abrtract] 

Thk  Drift  under  consideration  is  stated  to  occupy  certain  Klopcs 

from  the  following  mountain -omiiieni^ee,  namely : — Skiddaw,  Saddle- 


m 


I  1). 
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1»ck.  HelvcUyn,  Fairdpld,  Harter  Fell,  and  Shap  Fell,  situtited  iu 
and  brtrdering  the  Luie-diatriet ;  itud  Telifly  Fell,  I.angdale  Fell, 
Wild  Boar  Fell,  and  Kaber  Fell,  ranging  in  a  curve  to  the  goutli  end 
of  the  Suiiiimorc  ridge  on  the  Pi-nnine  chain  ;  also  the  series  of  hUls 
oorthnord  along  tluH  chain. 

The  author  gives  a  geolngieal  akcloh  of  the  district,  and  points 
oat  that  the  general  prevailing  dln-ction  in  which  the  drift  has  been 
carried  huo  been  from  the  north-west  to  the  south-east,  though 
much  modified  hj  the  configuration  of  the  land.  Ho  also  atatea  that 
from  the  north-western  part  of  the  Cumbrian  group  of  mouutains  it 
hoB  been  carried,  in  the  one  case,  ncrosa  the  slopes  of  the  western 
and  southern  sides  of  the  Lake-district,  Ihence  soulhwiird  along  the 
western  front  of  the  hills  ranging  into  Derbyshire,  and  in  the  other 
case  along  the  route  under  consideration.  On  the  commencing  part 
of  this  route  the  principal  rocks  which  have  yielded  materials  for  the 
Drifr  are  the  Skiddaw  slates,  the  green  sliites  and  porphyries,  and 
the  Corrock  Fell  and  the  Caldow  granites.  It  ia  the  waste  from  the 
granites,  the  green  filates,  and  the  poqihyries  which  serves  to  iden- 
tify and  characteriie  the  Drift  on  the  more  distant  parts  of  its  course 
on  the  Pennine  chain.  The  wa.sto  from  the  various  rocka  of  thia 
northern  area  appears  in  the  lUrection  of  Bcrrier.  fircystoke,  and 
Penrith.  Large  houlilera  of  Ihi'ni  are  met  with  in  the  railway-excft- 
rationg  between  Peuiith  and  Kei^wtck,  and  they  continue  to  the 
north-eaatem  (lank  of  Great  Dod. 

The  Shap  Fell  granitic  boulders  are  spread  to  the  soulh-enat  of 
Waadule  Keck,  and  are  probably  continued  in  that  direction  across  the 
country-side  down  to  Tebay.  Their  occurrence  continues  for  a  mile 
ir  so  to  the  east  of  Orton.  Boulders  of  it  lie  on  the  western  decli- 
ity  from  the  Stainmore  ridge.  Among  such  may  be  noticed  those 
■t  and  near  the  following  jilaccn,  namely  Kuber,  Brough  Sowerby, 
Church  Brough,  and  Broughtown.  They  occur  wparinsly  on  both 
ndes  of  the  Ai^It  Beck.  Down  the  eastern  fl]o|ic  of  the  Pennine 
chain,  neat  Mickleton,  and  soulhward  over  the  mountain -ridge 
into  Balderdale,  pebbles  of  mdurated  Silurian  rock  are  traceable 
among  the  anperficiul  ai'cnmulations.  Lower  down  the  volley  of  the 
Tecs,  Simp  Fell  granite  and  green  slates  and  porphyry  occur. 

Tlie  author  then  offers  some  exfilunations  to  attount  for  the  absence 
detritus  from  the  h^hap  Fell  granite  over  the  sloping  area  of  the 
uth  side  of  the  Luno,  ranging  between  Tebay  Fell  on  the  west,  and 
Bavenstonediile  Common  on  the  east :  and  proceeds  to  notice  tlio 
occurrence  of  Drill  northward  along  the  western  slope  of  tlio  Pennine 
chain. 

From  the  neighbourhood  of  Brough  Sowerby  and  Broughtown, 
[down  the  east  side  of  the  Eden,  as  far  as  Appleby  and  Murton,  tho 
Ruperfieial  accumulations  are  of  a  local  character,  being  chiefly  de- 
rived from  the  Penuiiin  rock*  and  from  those  in  the  bold  escarpment 
contiguously  situated  ou  the  east.  Some  Shap  Fell  granitic  boulders 
tire  met  with  between  Appleby  andDul'ton,  and  others  near  the  base 
of  Diiflon  Pike.  In  the  vieinity  of  Melmerby  the  Drift  is  of  a  mixed" 
nature,  and  continues  so  along  ilB  range  by  Gamblesby,  Renwick, 
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Croglin,  snd  Newhiggin  to  Castle  Carrock.  The  range  of  the  Drift 
thus  pointed  out  may  be  regarded  as  closely  approximating  ita  apper 
limit;  but  on  the  brow  of  the  mountain,  in  the  neighbourhood  of 
Coatlc  Carrock,  the  Drift -margin  is  a  little  above  this  place. 

From  the  neighbourhood  of  Caatle  Carrock,  across  the  north  end  of 
the  Pennine  chain,  tho  upper  reach  of  the  Drift  correspontla  pretty 
closely  with  the  several  collieries  on  the  north  side  of  the  Niaetj- 
fathora  Dyke,  but  extends  a  little  fiirtherto  the  south  in  the  valleya 
of  the  Tyne,  the  Allen,  and  the  Dovil'a  Water.  On  the  Tyne  valley 
it  is  fonnd  to  occur  about  half  a  mile  below  Slaggj'ford ;  in  the  Allen, 
Botne  2^  miles  above  Allen  Town  ;  and  in  that  of  the  Devil's  Water,  a 
little  below  LJllawood.  On  passing  somewhat  direct  from  Midge- 
holme  pit  to  Rose  Hill,  the  Drift  is  seen  to  lie  on  the  southern  and 
northern  sides  of  the  mountwn  nearly  up  to  its  summit.  To  the  west 
of  a  lino  between  tho  last- mentioned  places  tho  drift -materials  have 
mnuh  of  a  water-worn  character.  Small  oval-shaped  hills  made  up 
of  these  materials  are  very  prevalent  on  this  area,  and  more  particu- 
larly so  near  the  river  Irthiiig.  From  the  samo  line  eastward  to  the 
Tyne  the  Drift  occurs  very  abundantly.  The  tributaries  on  the  west 
aide  of  the  Tyne,  between  Hartley  Bum  colliery  and  HtUtwhistle,  out 
deep  into  it  and  expose  some  good  sections.  There  is  a  very  fine  sec- 
tion directly  down  from  tbvs  colliery,  on  the  south-east  side  of  tho 
Blackburn,  opposite  Low  Mill  House.  In  the  mass  here  presented  are 
granites,  groen  slates,  porphyry,  ba»alt.  Mountain-limestone,  shale, 
New  Red  sandstone,  and  some  pieces  of  quartz.  All  these  various 
rocks  are  confusedly  mixed  in  a  firm  clay.  The  day  is  of  a 
reddish-brown  colonr  and  rather  sandy  below  ;  but  higher  up  it  a 
more  of  a  greyish  blue  and  somewhat  finer  in  texture.  The  granitA 
occurs  in  small  pieces,  some  of  which  are  angular,  and  others  rounded. 
The  groen  slates,  porphyry,  and  basalt  are  generally  much  rounded, 
and  occur  aa  pebbles  and  small  boulders.  There  are  some  blocks  of 
considerable  silo  interspersed.  The  green  slates  and  porphyry  are 
very  plentiful  here.  The  blocks  of  Carboniferous  Limestone  are  not 
much  rounded,  but  are  striAted.  The  ehale  occurs  in  small  thin 
pieces.  Some  of  the  fragments  of  New  Red  sandstone  arc  angular, 
and  others  rather  rounded.  The  day  appears  to  bo  more  sandy  aa  it 
increases  in  redness. 

About  halfway  between  the  Tyne  and  the  Ailen,  from  an  elevation 
corresponding  with  the  top  of  the  Coal -formation,  the  Drift  spreads 
somewhat  thinly  down  the  aide  of  the  valley  to  the  river.  The  drift- 
stones  can  be  seen  on  the  road  down  Plainmellar  Common.  Near 
Plainmellar  aro  some  granitic  boulders,  probably  of  the  Criffle  Fdl 
granite.  At  Allen  Town,  on  tho  east  side  of  the  water,  the  drift 
consists  of  a  atiffish  and  rather  blue  elay,  in  some  parts  inclining  (o 
red.  interspersed  with  angular  sandstone  very  abundantly;  and  some 
CarhonifoTOua  limestone,  with  a  good  deal  of  shale-fragments,  also 
green  slates  and  porphyry,  and  some  portions  of  New  Red  sandstone. 
This  heterogeneous  mass  has  a  thii;kness  of  80  feet,  and  is  overlain 
by  sand  and  shingle,  which  probably  averages  12  feet.  A  mile  or 
so  further  up  the  Allen,  but  on  the  west  side  of  the  vater,  is  another 
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good  section,  which  shows  a  blue  clay  inleraperecd  with  aagular 
fragmecta  of  sandstone  of  a  lowil  character,  and  nunieroHS  thin 
pieces  of  shale,  also  some  blocks  of  limestone  rather  Btriated.  Ureen 
elates,  porphyry,  and  basalt  are  Tery  rare.  The  thicfcnesa  of  ihia 
mass  is  50  feet ;  and  it  is  ovprlain  by  a  deposit  of  sen dstone- pebbles  9 
feet  thick,  above  wbit-hisa  strntum  of  water- washed  sand  5  feet  thick. 
This  is  again  Bunnoiinted  by  shaly  material  8  feet  in  thickness,  thus 
making  a  face  of  section  72  feet  in  height,  .\gain,  to  the  east,  at 
Langley,  close  to  the  turnpike  road,  the  drift  is  exposed  in  a  cutting 
of  the  Hexham  and  Allendale  Railway,  It  is  here  of  a  dark-brown 
colour,  with  the  usual  kinds  of  pebbles  and  boulders. 

For  the  range  of  the  deration  of  the  Drift  between  Dcril'a  Water 
■nd  the  river  Wear,  the  following  poinlji  will  uflbrd  a  tolerable  idea 
—namely,  the  first  on  the  ridge  about  a  mile  to  the  south-west  of 
Slealcy,  the  second  a  mile  up  the  Stanhope  and  Tyne  Railway  from 
Waskerlcy,  and  the  third  on  the  summit  of  the  road  hiiding  between 
Dean  HooBc  and  Witton-le-Wear.     From   the  first   ol'  lliese  points 
the  outspreading  area,  stret'-hing  down  to  the  Tyne,  and  bounded  on 
each   side  hy  the  Devil's  Water  and   the   Derwent,  is  for  the   most 
part  covered  by  Drift,  in  theater  or  smaller  quantities.     Fine  water- 
worn  Hand  prevails  below  Minister  Acri's.     Oreen  slales,  porphyries, 
and  bssalt  arc  gcncrHlly  disNt'minatcd  among  thii  arenaceous  super* 
fici«l  accumulations  of  the  udjai-ent  enuntry.     A  very  considerable 
aceamuluiion  of  Drift  liea  in  the  valley  of  the  Tyne  near  Stotksfield, 
and  can  be  seen  with  advantage  on  the  east  side  of  Stocksfield  Hum, 
where  it  is  tolerably  well  exposed  in  section.      The  mass  thickens 
from  the  Tyne  atross  the  valley  to  the  southern  bank  against  which  it 
H|  lodges.    The  Drift  reaches  up  the  volley  of  the  Derwent  a  little  above 
^H  Blancbland,  and  up  that  of  thcEdn>oiidbycrs  Bum  as  far  ob  Edmond- 
^■byers.    On  the  ridge  between  this  bum  and  Icchope  Burn,  it  extends 
^■Tery  Rttle  to  the  west  of  MuggleBwick. 

^B      From  the  second  point  the  Drift  covers  much  of  the  area  down  the 
^'■outh  side  of  the  Derwent.      Above  Waskerley,  on  that  sraiill  area 
to  the  south-west  side  of  the  railway,  it  appears  to  be  absent,  but  on 
the    north-east  side  it   occurs.     It   is  here  characterized   by  the 
scattered  green  elates,  porphyries,  Ac.  among  the  Buper6cial  aceu- 
mnlatione.     These  scattered  stones  may  be  best  seen  on  the  old  cart- 
road  down  the  felL     The  road  continues  dovra    the   deelirity  to 
tHorselevhope  Mill,  and  thence  by  CastJesido  to  Consett.     It  is  on 
this  road  and  adj^'^'M  parts  that  the  various  drift-stones  can  he 
ftdvantageousty  observed. 
In  the  neighbourhood  of  Horselcyhope  Mill  the  Drift  occurs  in 
mueh  abnndance.  consisting  of  clay,  loed  detritus,  and  detritus  f^om 
rocks  many  of  which  are  situated  at  a  great  distance.     The  clay  is 
itifF  and  compact,  and  of  a  brownish  colour,  but  varies  from  that  to  a 
bluif^h  prey.      It  also  varies  in  other  properties,  so  as  in  some  parts  to 
become  sandy.     The  local  detritus  occurs  in  larger  proportion,  and  is 
evidcDlly  derived,  in  a  great  measure,  from  the  itil! stone-grit  series. 
Hit  consists  chiefly  of  angular  fragments  of  coarse  sandstone,  and  small 
^Hsther  thin  pieces  of  argillacoous  strata.     The  former  range  from  vorj 
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amuU  Buee,  through  a  gradation,  to  that  of  large  angular  blocks.  The 
far-carriai  detritua  compriBeo  green  slates,  porphyry,  and  basalt, 
which  occur  in  the  form  of  pebbles,  boulders,  and  some  lar^  blocks, 
The  friigments  of  granite  are  only  small  and  often  angular.  Among 
these  various  stones  may  be  found  the  representatives  of  most  of  the 
rocks  of  the  Lake-dislrict. 

South  of  Horeeleyhope  Mill  and  Cold  Rowley,  the  Drift  occnpie* 
the  flank  and  sunimit  of  the  hill,  and  from  the  latter  place  it  spreads 
down  to  the  Derweiit.  On  this  declivity  it  is  of  a  sandy  character. 
From  Consett  eastward  it  prevaila  rather  jmrtially  on  the  higher 
grounds  until  wc  come  to  Whickham,  where  it  would  seem  to  be  more 
regular.  Boulders  of  Shap  Fell  granite  lie  on  the  bank  below  Whick- 
ham. Carrock  Fell  granite  also  occurs  in  the  valley  of  the  Derwent, 
with  others  which  are  evidently  from  Scottish  localities.  From  the 
third  point  down  the  hill-side  to  Witton-lo-Wear,  there  is  apparently 
an  absence  of  Drift.  This  nifty  probably  be  the  caae  on  the  slope  to 
the  Wear  eastward.  On  the  north  side  of  the  hiU,  from  its  summit 
to  Dean  House,  it  occura  in  not  a  verj-  marked  characler.  Such  it 
may  likely  eontinuo  to  be  oa  the  declivily  towards  the  rirer  Browney. 
It  is  slighlly  truceuhle  from  the  ridge  south  of  Consett  to  near  Lan- 
chealer.  Thence  to  Durham  it  is  apparently  not  traceable.  At  this 
place  much  sand  occurs.  Among  this  there  seems  to  be  no  granite 
or  other  stones  to  mark  it  as  the  true  drift.  These  sandy  accumu- 
lations at  Durham,  and  those  previously  noticed,  have  evidently 
resulted  from  the  denudation  of  t)ie  Millstone-grit. 

From  Witton-Ie-Wear  bridge,  foilowinj;  the  road  by  West  Auck- 
land to  near  Staiodrop.  no  indications  of  the  Drift  are  met  with.  At 
and  near  this  place  a  few  stray  boulders  of  Shap  Fell  granit*  occur. 
There  arc  others  in  the  neighbourhood  of  Barnard  Castle.  Thus 
from  a  little  north  of  Staindrop  to  Barnard  Castle  may  probably 
he  near  the  range  of  the  Drift- elevation  on  the  north  aide  of  the 
Tecs.  But  on  the  south  side  of  the  river,  Shap  Fell  granite  occura  at 
Lartington,  and  is  likely  to  he  found  strewn  down  from  here  to 
Barnard  Caatle.  Thence  down  the  north  side  of  the  river  to  Dar- 
lington the  miscellaneous  character  of  the  Drift  prevails.  Boulden 
of  8hap  Fell  granite  are  obaorvuhlo  near  "Winstwn.  In  the  North 
Street  st  Darlington  lies  tlie  well-knovm  granite  Shap  FeJl  boulder. 
Others  of  the  same  kind  occur  at  Cockerton.  On  the  road  between: 
Cockerton  and  West  Auckland  there  seems  to  be  an  absence  of  the 
true  Drift.  Gratute  from  Shap  Fell  and  green  slate  and  porphyry 
from  the  Lake-district  make  up  a  part  of  the  drift-materials  on  the 
Tees.  From  what  has  been  previously  stated  respecting  the  Drift  on 
the  Stninmore  ridge  and  on  the  eastern  slope  to  Lartington,  it  will 
now  appear  obvious  that  it  has  been  carried  over  the  ridge  and  down 
to  the  mouth  of  the  Tees.  At  one  time  it  may  have  lain  on  the 
Stainmorc  ridge  in  considerohle  quantity.  From  iho  Tees  the  erratic 
blocks  of  Shap  Fell  granite  have  found  their  way  along  the  eastern 
declirity  of  the  Pennine  chain  as  far  as  the  moutii  of  the  Humbor. 
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POSTPONED    PAPERS. 


■  0"  tome  Flist  Implekests  lattli/  found  in  the  ViiiB*  nf  the 
Little  Ocse  Kites,  at  Titbtford,  Nobtolb.  By  Jobs  Wick- 
ham  Flowek,  Esq..  F.G.8. 

Ik  coD»er[uence  of  the  repeat  discoveriee  of  flint  implements  gf  the  8l. 
AchfiJ  type  »t  Home  on  the  river  Waveney,  and  at  Icklinghom  on 
the  Larke,  it  seemed  to  mu  probable  that  they  wuuld  also  bo  found 
in  the  valley  of  the  neiphbouring  river  known  as  the  Little  Oiise — - 
a  stream  trhieh,  rising  at  Lophiun,  iji  tho  marsh  in  vhieh  the 
Waveney  has  also  its  source,  flows  ia  a  direction  nearly  parallel  with 
the  eourec  of  the  Lorke  (distant  about  uinc  miles),  and,  miming  from 
Thetford  to  Brandon,  falls  into  the  Ureat  Onse  between  Ely  and 
Lynn. 

Daring  the  last  two  or  three  years  1  hare  frequenlly  looked  for 

these  implemenU  in  the  gravel-beda  on  the  banks  of  this  river  ;  but 

my  seareh  was  for  some   time  unsuccessful,  having  becu  chiefly 

directed  to  the  left  bank,  on  which  they  very  rarely  occur.     About 

six  months  since,  however,  several  of  them  were  found  in  the  gravel- 

Kjiits  on  the  right  bank  by  a  labourer  who  had  gone  from  Ickliogham 

^Ho  work  at  Thetford.     They  were  taken  by  him  to  Mr.  Henry  Prigg 

^Mf  Bury  8t.  Edmunds,  who  at  once  recognized  their  true  character 

^nnd  their  close  resemblance  to  those  found  in  the  vaUey  of  the 

Bomme.     In  December  last  Mr.  John  Evans  and  Yr,  Prigg  found 

amonget  the  gravel  several  other  good  siiecimens,  both  of  the  oval 

and  pointed  forma ;  and  within  the  last  three  months  I  have  been 

able  to  procure  upwards  of  fifty  others.     Mr.  Ei'ans  and  Mr.  Prest- 

wich  have  also  obtained  several;  and  Mr.  Filth,  of  Norwich,  after 

spending  some  hours  at  the  pits,  procured  a  very  good  specimen, 

Phich  Uie  labourci^  dug  up  in  his  presence  at  the  depth  of  fourteen 
et.  It  would  thus  seem  that  this  deposit  is  quite  as  productive  a» 
ly  hitherto  examined,  either  in  England  or  France. 
From  the  accompanying  plan  and  section  it  will  be  seen  that  the 
river  here  flows  through  a  wide  and  shallow  valley,  excavated  in  the 
Xhalk  and  Boulder-clay,     The  hills  on  either  side  rise  to  the  height 
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of  about  one  hundred  feot  abore  the  river-surffwie ;  and,  when  mea- 
sured from  tho  suminit  of  Boulder-day  on  the  north  to  the  Chall- 

Fig-  1  - — Otolot/ieal  Slctlth  Unp  ofpnrt  of  Ihe  Valley  oftht  LittU 
Oiue  River. 


a.  Ferroginoua  wtnds  and  roam  flint-grsTel,  12  to  15  feel  chiok. 

b,  Boulder-clsj  in  hlun  and  laininnted  nlratu,  3.^  io  30  feet  thiok. 
bb,  Boulder-claj  not  Inniiimteil,  20  fett  tliiok. 

e.  Chalk. 

Fig.  2. — Section  aeroM  tht  LittU  Ou»e  VaVty  at  iTut  ntcomi  atmuh 
btiwetn  Thttford  and  Santon  Downkam. 


Vertiial  scale  1  Inch  to  ;)00  (eat.  Iloriionlal  w^le  H  ineli  lo  I  mile. 

snnunit  ou  llie  south,  tho  valloy  is  from  a  mile  to  a  mile  and  a  half 
wide.     On  the  south  fcide,  to  the  exti-nt  of  three  milts  paraUel  with 
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nver,  and  at  the  diatauce  of  nearly  a  mile  &om  it,  the  hilla 
are  ia  several  places  tajipcd  with  coar»o  tlint-grarel,  reecmbling 
timt  in  which  tho  implements  are  found,  and  contuiaiug  some  large 
nodules.  On  the  right  bank  of  the  river  a  terrace  of  silieooufl  and 
ferruginoua  eand^,  irrc-gnlarly  laminaCad,  and  (-ODtaining  layers  of 
flict-gravel,  ia  found  resting  upon  thy  Chalk.  Tliis  terrace  commenceB 
about  a  quarter  of  a  mile  below  the  town  ;  it  esteuds  along  the 
course  of  the  river  for  about  a  mile  and  a  half,  aud  is  on  the  average 
about  forty  yorda  diataut  from  the  baak,  and  rises  about  eight  or  tcu 
yards  above  it.  The  base  of  thia  bed,  to  the  extent  of  four  or  five 
feet  iu  thioksees,  ia  compoaed  of  large  iiodides  of  aubangular  ilint, 
with  some  chalk-pebblea  and  caleareoua  aaiid ;  and  it  is  iu  thia  coarse 
gravel,  at  a  spot  known  as  Eed  Hill,  near  the  uocoiid  stanch  in  the 
river  below  Thetford,  that  nearly  all  the  fliut  implemontB  have  been 
found,  uBually  at  from  twelve  lo  fifteen  feet  below  the  surface,  and 
within  a  foot  or  less  of  the  chalk.  Some  specimena  (like  thoee  at 
Fishertou  described  by  Dr.  Ulai-kmore)  were  fouud  in  pot-holea  in 
the  chalk.  On  the  left  bank  the  terrace  doea  not  generally  riae  more 
than  tweu^  feet  above  the  river,  and  the  gravel  here  is  deposited 
much  more  irregularly.  It  is  of  a  darker  colour,  showing  no  traces 
of  lamination,  and  in  aome  other  particulars  diffora  from  that  on  the 
right  bank,  until  the  river  reaches  a  huibII  farm  at  Sanlon  Dowidiam. 
At  this  plaee  the  femtginous  sands  and  gravels  of  the  right  baak 
reappear,  and  in  them  at  least  one  Hint  implement  has  been  found. 

Aa  regards  the  general  form  of  the  implements,  most  of  them  bear 
a  clo^e,  and,  indeed,  almoat  perfect  resemblance  to  thoac  discovered 
in  similar  deposits  in  France  and  in  other  parts  of  England ;  and  the 
accurate  description  which  Mr.  Evans  has  given  of  the  St.  Achoul 
specimens,  in  his  paper  read  before  the  Antiquarian  Society,  will 
apply  to  nearly  all  of  those  found  at  Thetford.  It  would  seom  as  if 
there  were  t«-o  predominating  types,  the  ovoid  and  the  pointed,  ex- 
amples of  both  of  which  are  given  in  the  accompanying  figures.  Aa 
formerly  it  was  said  that  the  wood  which  would  not  make  a  shaft 
might  serve  for  a  bolt,  so  the  stone  which  waa  not  sufficient  for  a 
point ed^implement  was  doubtless  worked  into  an  oval ;  and  occa- 
sionally it  would  be  found  convenient  to  fashion  those  intermediate 
Tarielies  which  are  often  met  with. 

There  are  one  or  two  slight  peculiarities  in  those  implementa, 
whether  French  or  Engliab,  which  seem  lo  deserve  notice,  as  they 
may  tend  to  explain  the  usea  to  whieh  they  were  put.  Thus  in 
several  of  thoae  of  the  pointed  form  the  point  ia  seen  to  be  slightly 
recurved ;  and  ia  many  of  them  we  find  that  a  fiat  space  or  surface 
has  been  left  or  formed,  esactly  adapted  to  receive  the  thumb  of  the 
right  hand,  which,  if  it  had  been  constantly  pressed  upon  a  ahorp  or 
rugged  surface,  would  soon  have  become  soro  and  iafiamed.  I  have 
never  shared  the  opinion  that  these  things  were  either  weapons  of 
war  or  of  the  chase ;  and  the  pecidiaritiea  alluded  to  (coupled  with 
the  circumatanee  that  the  pointed  end  is  almost  always  found  to  be 
broken  and  blunted)  tend  lo  sujiport  the  belief  that  they  were  used 

hand-apadea  or  dibbles,  perhaps  for  digging  root«. 
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Fig.  4.~Fl!nt  Implfi»^' fr(»n  Thttford. 


4d 


so  PBocEBTinro*  of  tbr  obolooicai.  sociktt. 

Ab  n^rda  its  geological  relatinng  and  position,  this  deposit  •mnnt 

closely  to  corrcapontl  with  tho  flint-iTn]ileiticiit-lH«rint;  bcdi  o( 
Ainions,  as  these  ugain  ngrdp  wilh  thnne  of  PisbertflD.  Milfnrd  Hill, 
the  Bcpulvors,  Itemertoi],  Hoxqo,  rddinphani,  and  Bidden  ham.  M 
tho  Betulvi-rs  they  repose  iipoo  the  Thanel  HMiids ;  where  the  ByoJiiiT- 
clay  is  prcaent,  they  rest  in  hollowa  or  vulleys  of  that  fonuatiao; 
where  it  is  absent,  they  uri;  found  on  tho  iTraicd  sui-faL-e  of  theChilk. 
In  one  locality,  lately  discovfred  and  not  yet  des'.-riheri,  they  ure  on 
tho  surfiiec  of  tho  Gault ;  and  when-  there  is  neither  Chalk  uor  '.Isalt 
(am  at  Uiddonham)  they  rcet  on  the  Oolite.  In  all  casce  the  sngicr- 
incumbont  bods  eonaiat  of  flint-Rmvel  and  nilieeous  and  ealcareous 
sands,  more  or  less  mixed  with  Tertiary  boulders,  and  usually  eoremi 
by  a  capping  of  loess.  At  Hoxne  these  beils  are  more  argtUaccoa:^ 
The  close  resemhianeo  which  these  implements,  and  othera  like 
them  discoTored  elsewhere  in  England,  bear  to  those  of  the  valley  "f 
tho  Sonunc,  is  a  circnmstaaee  which  cannot  but  have  an  importanl 
bearing  u]jon  all  questions  relating;  to  their  origin  and  history.  The 
material  from  whiuh  they  arc  made  is  in  all  tho  same,  namely,  chalk- 
flint^uot,  however,  as  it  seems  to  me,  as  it  is  found  in  *ilu,  but  flinl- 
pebbles  or  nodules  as  fomid  on  the  surface  of  tho  land  or  in  thiP 
chaiineb  or  hanks  of  rivers.  In  almost  every  specimen  a  part  of  the 
original  coaliiig  of  the  flint  is  left  at  the  butt  or  round  enci,  showing 
from  its  battered  aur&ce  and  from  tho  discoloration  of  the  ^t 
beneath  (sometimes  extending  to  the  depth  of  a  quarter  of  an  inch] 
that  beforo  tho  implement  was  shaped  the  stono  from  which  it  mu 
wrought  had  been  long  ejtposed  to  atmos^iheric  inBuenees,  and  to 
various  mechanical  and  chemical  changes. 

In  other  important  particulars  tho  Thetford  deposit  agrees  with 
those  above  alluded  to^namely,  in  the  entire  absence,  as  well  of  nil 
other  works  of  art,  as  of  human  remains,  and  in  the  presence  of 
bones  of  the  Elephant.  A  tradosmun  in  Thetford  has  part  of  a 
molar  of  Elephna priwiiieniut,  a  fossO  which  has  hitherto  been  inva- 
riably found  with  these  objects.  Mr.  Evans  has  also  seen  bones  of 
an  OK  and  a  horse's  tooth  &om  Bedhill ;  and  I  have  obtained  portiona 
of  an  elephant's  tusk  und  a  horse's  toolh  from  the  same  spot.  No 
traces  of  land  or  freshwater  ehells  have  yet  been  observed. 

From  these  details  it  is  evident  that,  so  far  as  is  known,  the  fihil 
implements  of  the  drift  of  France  and  England  are  the  same  in  male- 
rial,  in  design,  and  in  workmanship— that  the  strain  in  wlueh  they 
occur  are  also  alike  In  mineral  character  and  condition,  and  in  their 
geological  order,  and  alike,  also,  as  regards  the  presence  of  certain 
fossil  remains,  and  the  absence  of  others. 

From  thcBo  correspoTidences  some  additional  light,  as  well  in  an 
ethnological  as  in  a  goolopcal  point  of  view,  will  perhaps  bo  thrown 
on  the  much-dehated  question  of  their  origin.  If  we  arc  not  enabled 
to  fix  their  date  with  any  degree  of  precision,  we  may  yet  approach 
it  more  nearly  limn  heretofore  ;  and  thus  these  singular  objects  will 
be  further  removed  from  the  category  of  casual  and  abnormal  condi- 
tions, and  approach  to  a  distinct  geological  rank  and  order. 

Consistently  with  the  analogies  drawn  from  other  phenomena,  we 
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may  HMwonably  (lonclude  that  deposita  agreeing  with  each  other  in 
endi  various  and  minute  particulars  miist  be  regarded  as  contenipo- 
raneous  ;  and  if  so,  it  would  eecm  to  folluw  that,  although  now  sepa- 
rated by  an  iinii  of  the  sea,  tliey  at  noine  ibraier  period  (like  the  chaJk 
on  which  several  of  the  beds  rest)  extended,  but  with  certain  in- 
tervals or  breiiks  (which  were  afterwards  in  all  probability  much 
widened),  over  one  continuoiia  area,  ranKing,  as  far  as  at  prejsent 
csptored,  from  the  Somme,  if  not  from  the  Seine,  into  Kent,  Hants, 
Wilts,  Norfolk,  Suffolk,  and  Bedfordahire.  Unleea  we  adopt  this 
view  we  niuflt  suppose  that  each  of  these  several  deposits,  although 
of  similar  date  and  character,  ia  to  be  ascribed  to  a  separate  and 
independent  origin.  Such  an  hypothesis  is  not  to  be  regarded  as 
impossible,  but  it  seems  far  loss  probable,  and  far  less  consistent  with 
the  methods  of  reasoning  usually  adopted  in  dealing  with  such  topics, 
than  that  which  would  ost'ribe  all  the  deposits  to  one  common 
agency. 

Another  argmoent  in  support  of  the  view  here  stated  may  be 
drawn  from  the  close  re«emb]:iiice  wliicb  is  seen  to  exist  in  the  form 
of  the  implements.  We  may  reasonably  assume  from  this  that 
they  were  fashioned  and  used  by  men  of  the  same  race;  and  these 
must  either  have  been  inhabitants  of  one  conterminous  region,  or  if 
separated,  as  now,  by  an  arm  of  the  sea,  then  one  of  these  nations 
must  have  hud  such  blerconrse  with  the  other  as  would  ciiablo  it  to 
imitate  thus  closely  the  Eiahion  of  its  imjiloments.  It  seems,  how- 
ever, highly  improbable  that  a  people  altogether  destitute  of  metals, 
and  so  ignorant  of  the  arts  of  Hfe  as  to  l)e  restricted  to  the  use  of 
such  nide  iuBtrumcnts,  could  have  navigated  even  the  narrow  strait 
wliich  divides  us  fruin  the  continent :  they  would  have  no  means  of 
constructing  vessels  for  the  passage,  nor  any  desires  to  tempt  them 
to  incur  its  dangers.  And  upon  this  assumption,  it  would  follow  that 
before  the  severance  of  this  ialaiiil  from  the  continent  (of  which  there 
are  several  other  well  known  indications)  both  countries  were  adapted 
for  the  habitation  of  men,  and  were,  in  fact,  inhabited. 

I  do  not  propose  on  this  occasion  to  consider  at  any  length  the 
question  of  the  mode  of  transport  of  these  objects  and  their  atten- 
dant gravels.  I  shall  only  venture  to  indicate  how  far  the  opinions 
which  have  been  held  on  that  interesting  and  peq>lcxing  subject  are 
home  out  by  the  phenomena  of  this  particular  deposit  and  those  in 
the  imruKlinte  ncighlwurhood. 

In  the  very  able  ijapcr  which  Mr,  Preetwich  read  before  the  Eoyal 
Society,  he  inclines  to  the  ojiinion  that  these  gravel -terraces  were 
brought  into  their  present  position  by  river-action ;  but  as  that 
opinion  was  advanced  with  some  hesitation  and  with  several  qiuili- 
fltatiuna,  it  seems  reasonable  that  the  subject  should  lie  reconsidered, 
especially  with  reference  to  this  and  various  other  I'eccut  discoveries, 
as  well  itj  France  as  in  England,  by  means  of  which  our  knowledge 
of  the  deposits,  and  of  their  relations  to  other  strata,  has  been  much 
' acreaaod. 

In  the  district  now  in  questioii  we  find  severid  ilcfiosits  of  imple- 

ita  very  near  t«  each  other,  but  in  throe  different  valleys — naineli'. 
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ut  Home,  Icklingham,  and  Thetford — theso  places  hang  sitnatcd  « 
llip  unglefl  of  an  acutc-apglLvi  triangle  ;  and  if  wc  cuppoee  Ihot  tbc 
iniplcmenta  werfi  indeed  cami-d  down  by  the  streama  near  ■whick 
they  are  found,  wc  muat  conclude  that  not  only  these  three  riren, 
hut  also  the  Somme,  the  Avon,  the  Great  Ouae,  and  some  otheTS,  >n 
I'ieardj,  in  Hauls,  and  in  Kent,  of  the  exlfiteuce  of  which  there  um 
no  louger  the  Bliglilt'st  traces — rivers,  be  it  remomK'red,  lying  Ut 
a[>art  &om  eneh  other,  aad  holongiug  to  diiferotit  wati^r-Byatems — 
were  all  during  ouc  and  the  Roma  geological  epoch  flo^'ing  throu^ 
countries  in  which  these  worked  Hiuts  hod  bceo  fabricated,  uid 
overflowing  their  bunks  uid  cunyiug  away  the  implemeDta  in  thar 
eourso. 

With  reference  to  thia  question  it  is  also  importJint  to  coosider  the 
pOBition  in  which  the  implements  arc  imually  found.  When  thej 
occur  in  profuaou,  as  at  St.  Acheul  and  Thetford,  and  »ome  other 
places,  they  uro  seldom  found  in  the  overlying  lamin&ted  sands  «nd 
gravels,  but  are  seen  to  rest  immediately,  or  almost  immediat^y,  upon 
the  Chalk  or  other  subjacent  rock.  Had  they  been  hrought  down 
hy  freshets  or  river -floods  we  should  expect  to  find  them  in  lnTcr», 
indicating  alternate  periods  of  repose  and  diaturhancc ;  whereas  Ihiir 
actual  positiou  IcAds  rather  to  the  Ijelief  thut  they  were  all  trauf- 
ported  et  one  and  the  same  time,  together  tt-ith  the  drift-gravel  and 
saad  lyiug  loose  upon  the  surface,  into  the  then  existing  hollovs  tai 
viiUeya.  The  deposits  thus  formed  would  doubtless  be  acted  upon, 
and  partially  broken  up  by  succeeding  floods,  and  their  materinls 
would  be  redistributed  ;  and  it  is  to  some  such  process  that  wo  mny 
attribute  the  presence  of  these  objects  in  the  brick-earth  aad  other 
0%-orlying  bods,  in  which  they  sometimes  talthough  q>aringly) 
occur, 

SeTcrnl  other  considerations  may  be  noticed  which  seem  to  nu&- 
tate  against  the  theory  of  river- trausjiort  as  regards  these  heds.  If, 
indeed,  their  formation  ia  In  be  attributed  to  tlie  rivers  near  which 
they  ore  found,  where  did  the  people  dwell  who  have  left  in  eo  nanvisf 
a  space  such  abundiuit  traces  of  their  existence  ?  whence  were  di'- 
rived  those  masses  of  sand  and  gravel  in  which  tho  unptements  are 
imbedded  ?  and  hy  ivhat  agencies  were  they  carried  to  their  present 
position  ?  The  Waveney  runs  nearly  east,  wliile  the  Ouse  and  thu 
Larko  go  north-west,  tho  two  former  taking  their  rise  in  a  marsh 
within  a  few  yards  of  each  other,  and  then  Howingin  opposite  direc- 
lioiis.  It  seems  highly  imjirobable  that  while  one  of  these  riyen 
was  carrj'iug  the  flint  implements  in  one  direction,  two  others,  in 
the  immeihate  neighbourhood,  were  takin;?  them  in  tho  oppoate 
direction,  or  that  the  population  of  the  limili'd  ari-a  drained  by  tho 
Ouse  should  have  been  provided  with  such  a  profiisioii  of  imple- 
ments, OS  that  several  hundreds  of  them,  in  addition  to  a  great 
number  which,  doubtless,  ha*e  not  been  noticed,  Bho|uld  be  buried  in 
a  space  the  dimeaaions  of  which  do  not  oxcccil  three  lor  four  hundred 
siiu/n-c  yanls,  \ 

But,  further,  the  present  rivers,  even  at  their  vcrji  bighivt  floods, 
arc  quite  iuadequale  in  volume  and  velocity  for  the  urassjMirt  of  the 


noWBB — fUST  IMPLEMtEKia. 


mosacs  of  gravel  which  now  ore  seen  resting  on  their  bonks,  or  for 
the  partial  (It'iiudation  of  the  ndjnci^ut  hills.  The  little  Oiue  is 
formed  by  the  confluence  of  three  small  atreams,  which  tiiko  their 
riao  at  a  short  distance  from  Thctford,  and  join  each  other  just  above 
the  gravel -lemiie  in  question.  It  appears,  from  the  mup  lately 
publithed  undfr  the  supvrintorideneo  of  this  Society,  that  during  the 
entire  conree  of  lliis  riTcr,  for  about  forty  miles,  from  its  source  to  the 
out£ill  at  Lynn,  the  fall  is  but  fifteen  feet— a  little  over  four  inchos 
in  the  mile.  At  a  short  distnnce  above  the  gravel -terrace  the  river 
ia  about  tliree  fcut  diep  niid  fiftj-  wide ;  while  in  order  to  fill  tlie 
\ullej'  oalj-  to  the  hdfjht  of  the  gravel  a  stream  of  al»jut  sixtyfold 
j,Ttater  voliune  would  be  required,  and  this  would  very  far  tnmecend 
l^^lhe  capacity  of  the  walt-rahcd, 

^B  In  the  paper  before  referred  to,  Mr.  Prestwich  observes  that  it 
^Hvould  be  impoasilile  for  the  preeeut  rivers,  even  durinp  their  great«t 
^Hpooda,  to  nttuin  a  height  at  all  approtwhing  to  the  high-level  gravels, 
^*»nd  suggests  that  from  tliu  melting  of  the  snow,  independently  of 
auy  larger  raiufall,  the  floods  must  formerly  have  been  far  greatiT, 
and  Itavo  given  to  the  river  a  lorrential  character,  and  that  thus  the 
ancient  ehnnneU  have  been  deepened. 

Bat,  as  apphed  to  Thetford,  the  phenomena  in  question  can  hardly 
he  ncuonnted  for  on  thi-i  supposition.  Snows  do  not  give  forth  tor- 
rents of  water  sufficient  in  volume  and  force  for  the  transport  of 
sucli  deposits  as  are  here  exhibited,  unless  in  regions  (at  least  to 
lino  estciit)  mountainous;  and  it  is  impoasibte  to  find  any  raoun- 
moua,  or  indued  any  high,  land  in  the  narrow  wal«raheds  of  tho 
Wavency  and  the  Ouso ;  and  to  affirm  that  some  such  district  onco 
existed,  which  boa  now  disap^Ktared,  leaving  no  traces  of  its  exist- 
ence, would  he  a  gratuitous  odsumption,  remitting  us  to  the  region  of 
pure  conjecture. 

In  couclueion,  I  would  venture  to  suggest  that  this  and  kiudrod 

'idepoaits  may  reasonably  be  accounted  for  without  hnnng  recourse  to 

th(j  river  thoory,  which  is  attended  with  bo  many  diHitul lies.     Here 

not  only  has  all  the  Boulder-clay  on  one  aide  of  the  valley,  and  to 

the  extent  of  three-qnarters  of  a  nule  in  breadth  on  tho  other,  been 

carried  away,  together  with  lai^e  masses  of  the  Chalk  on  which  it 

.QBue  reposed,  but  vast  masses  of  tho  Sint-gravel  which,  doubtless, 

onM  covered  the  adjacent  hilld  (and  of  which  oxtensivo  traces  still 

remain)  have  also  been  removed.     It  is  clearly  im]K)89ible  to  ascribe 

results  to  tho  little  gentle  stream  which  finds  its  way  in  tho 

below,  or  to  any  other  (lowing  in  the  somo  cuursc;  und  if  the 

irmulion  of  the  valley,  and  the  partial  denudation  of  the  hilb  which 

bound  it,  must  be  explained  in   some   other  way  than  by  river- 

,  why  should  not  the  contents  of  the  valley  come  into  the  siimc 

iry,  eapociuUy  as  they  bear  un mistake nble  marks  of  violent 

transport.     The  same  h*w  that  induces  water  to   f5nd  tho  lowest 

level  operates  upon  all  water-home  materials ;  and  if  the  exravation 

of  these  wide  vjjleys,  imd  the  partiiJ  removal  of  tho  drift  from  the 

aiijoiuing  hills,  may  reasonably  be  altribulcd  to  the  passa[jc  of  some 

gniat  body  of  water  oYcr  the  surfuco  of  the  land,  the  sands  and  gravel 
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then  npon  that  surface  (and  we  know  Uiat  there  were  Bnrface-groTolB 
before  the  impleraents  wert-  formed)  would  naturally  be  drifted  into 
the  then  e.tiatiiiK  hollowa  ;  and  eventiiallj".  us  sulinerial  waters  found 
their  way  inlo  these  yalleys,  whether  filled  up  pnrtiaUy  or  entirely, 
they  would,  in  the  eourse  oi'  extended  periods  of  time,  form  ehann^ 
through  their  louse  porona  beds,  and  thus  originate  tlie  existing 
rivvra  and  streams. 
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On  a  Cbeikothkrias  Footprist  frvin  flie  Base  of  the  Kefpek 
SAiinsToNE  of  DiEESBUBif,  Chesiuse.  By  Prof.  W.  C.  Wiluak- 
soK,  F.K.S. 

(CommunicBtfd  by  (bt  Aaajstanl-Secrelary.) 

[PUATK  III.] 

The  specimen  figured  in  Plate  111.  wan  found  in  the  Lower  Keuper, 
at  Darcsburj-  Quarry,  near  Weston  Point,  Cheahiro,  a  district  which 
is  rich  in  Ciieirolherian  footprints.  The  Bpecimcn  was  discovered 
by  Mr.  J.  Webster  Kirkham,  one  of  my  old  pupils  at  Owens  Col- 
lege, who  huH  become  an  indefatigohle  worker  anionget  the  foot- 
prints of  the  Cheshire  district.  It  is  obviously  a  reptilian  foot- 
print, but  differs  from  all  that  I  have  hitherto  seen  in  (ireat  Britain 
in  being  distinctly  that  of  a  rnxili/  animal.  The  form  of  the  foot- 
print differs  from  that  of  the  Common  Cheirotherium,  which  ia  found 
associated  with  it,  in  being  more  quadrate,  and  in  the  separated 
toe  being  less  recurved,  as  well  aa  approaching  ne-arer  to  the  other 
tees.  In  its  general  form  it  reminds  us  strongly  of  the  footprint* 
found  by  Dr.  King  in  the  Carboniferous  beds  of  Pennsylvania.  This 
resemblance  is  further  shown  in  the  fact  that  the  specimen  only 
displays  four  toes,  as  is  tho  case  with  the  anterior  foot  of  the  Ame- 
rican specimens,  though  possibly  the  small  projection  on  the  toft 
hand  of  the  footprint  opposite  the  thumb  may  be  the  base  of  a  fiflh 
toe,  partly  obliterated  by  another  footprint  of  the  same  creature, 
which  has  been  impressed  upon  it. 

Tho  arrangement  of  the  scales  corresponds  very  closely  with  that 
seen  in  the  toot  of  the  Alligator.  Many  of  them  ruu  ai.-ross  the 
foot  in  oblique  lines,  as  is  common  amongst  hving  Crocodiles, 
leaving  no  room  for  doAibt  that  they  represent  true  si'ales,  and  not 
irregular  tubercles.  Buch  as  are  seen  on  the  skin  of  some  Batra- 
chians.  The  sculeB  on  the  toes  and  at  the  anterior  part  of  the  foot 
are  much  smaller  than  those  nearer  the  posterior  region, 

I  have  not  succeeded  in  ascertaining  all  the  dilferences  that  existed 
between  the  fore  and  hind  feet.  The  slab,  of  which  the  specimen 
figured  is  a  fragment,  is  paddled  over  with  similar  footprints,  as  if 
the  animal  hud  been  feeding  on  the  spot ;  but  one  footprint  hoa  dis- 
turbed the  outline  of  another  to  such  an  extent  that  no  oonti- 
nuouB  track  can  be  traced.  Nevertheless  we  have  evidence  that 
there  were  some  differences.  A  little  to  the  left  of  the  more  per- 
fect impression  wilt  be  seen  an  imperfect  one,  with  much  larger 
and  more  oblong  scales,  especially  under  the  hod.     This  difference 
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is  so  very  aiiiiUar  to  what  b  Been  in  the  fore  and  hmi  feet  of  many 
SftimBiiB.  that  I  have  no  doubt  rospcwting  ito  aignification.  The 
perfwt  imprwaion  will  be  iJiat  of  the  fore  foot,  and  the  imperfect 
one  that  of  the  hind  foot.  In  the  larger  slab  are  many  examples 
of  each  of  these  impreBgiotut,  showing  tiiat  they  really  represent  the 
two  feet.  I  have  seen  no  proof  that  they  differed  materially  in  size. 
Had  the  impression  not  exhibited  the  staly  strueturo,  it  would 
probably  have  been  described  as  "  Cheirotfaeriiiu,"  but  I  do  not 
believe  that  it  belonged  to  a  Batrachian  animal.  It  in  Saurian,  if 
not  CrocodileiLn,  in  every  feature,  and,  as  such,  constitutes  an  in- 
teresting addition  to  the  palfeontology  of  the  English  Keupcr. 

Accompanying  this  communication  is  Mr.  Kirkhnm's  section  of 
the  district  in  which  the  Dsrosbury  Quarry  is  situated,  and  also  a 
figure  of  the  specimen,  taken  from  a  photograph  by  Ur.  Plant  of 
the  Sidford  Museum. 


EXPLANATION  OF  PLATE  til. 

1.  Cheirotherun   Footprint  frnni  the  Ixue  of  the  Keuprr   NUidsloae  of 

DuvAbury.  Otf.'ihire.     NatunU  ftiz^- 

2.  Section  from  Weston  Point  lo  Dunaburv,  Cheahiro  (about  6  miles); 

bj  J.  W.  Kirkbmoi,  E>q.     a.  Rod  MsrI  (Keuper);    b.  Lover  Kpuper 
undiitoiie  1    c.  Dppcf  moltlod  sandilonfl  (Bunter);    rf.  Pebblp-hidi 

iBiinler) ;  •  FnulM.    The  whole  of  Uie  line  of  section  ii  corpred  with 
Irifl,  which  eoocealK  the  rocks  beneaili,  cicept  at  the  placxn  mentioned 
in  the  tection. 
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ct  de  la  1a'B80  dnus  le  province  de  Naniur,  38(1. 
Lisch.— iSur  k  p6riode  posl-diluviale  et  sur  le  reniio  dans  le  Meck- 
lembour^,  13v. 
Spring. — Sur  uni?  tete  de  castor  trouvSe  k  Donck  (LinibouT);),  13i). 
Miilai»(e. — Sur  des  corps  orgunisiis  troitv^  dans  le  terrain  ardenwiia  de 
Doinont,  506. 
etc 


Uranoiree  do  rAcndemie  Bayalo  Aes  Sciences,  dcs  Lottres, 
ct  des  BL'aux-Arta  de  Belgiquo.     VoL  xxv.     1865. 

P.  J.  Van  Beneden. — Rocberchea  sw  loa  oeeements  provenant  du  crag 
d' An  vers  (4  plates). 


Mc'moircs  Coiironn&  ot  autrcs  mcmoircs,  pnblii's  par  I'Aen- 
diiraie  Kojale  des  Hcicnees,  des  Lettri«,  et  des  lleniix-Arls  do  Bol- 
gitjue.     Vol.  xviii.     1866. 

I      A.  PejTcy. — Note  sur  les  tremblemenls  di>  terre  en  1804,  avec  suppW- 
ments  pour  les  anui^s  aiiU'rioures,  da  1B43  k  18iJ3. 

Jcutta.    Proceedings  of  the  Aaiatio  Bocie^  of  Bengal.    Nos.  1-1 1, 
Jaaoary  to  December,  1865. 

II.  F.  Rlanford.— Origin  of  Specios,  72. 

n.  H.  (iiHiwin-AostHn. — Geology  of  Buia,  00. 

W.  Tbot.baid,  jiin.— Occurrence  iif  Celts  in  British  Bunnah,  126. 

Ball.— Stone  Iiuplemutitii  found  iu  Beufrrd,  127. 

L.  Bowring. — AcroliltH,  106. 

— .     Noe.  1-3,  Januury  lo  Uarcb,  ISIJII. 


1)4 


noi'ikTiORH. 


Calcutta.      Journal   of  the   Asiatic   Society   of  Bcngnil-      Part   1. 
No.  1.     186S. 

.    .     Part  II.     No.  1.     18fi6. 

F.  Stolicika  And  11.  F.  Blnnfori — CntJilmnio  of  tlip  Spedoiens  of 
Metoorio  Stotips  nud  Met«aric  Irons  in  uio  Museuni  of  Iho  Aeiatk 
Society  of  Bongftl,  43. 

Cidifornia,     Proceedings  of  the  Academy  of  Natnrol  Sdencea.     VuL 
iii,     January  18(15. 

Canadian  Naturolist  ond  Oeolofpst.     New  Series.     VoL  ii.     No.  6. 
December  1865. 

K  BiUiDtp".— Siluriftn  and  Devoninn  Foasik,  405. 

.     N  ew  ttenera  aud  epcdes  of  Palasoioic  foasils,  426. 

A.  S,  Packard,  jiin. — Drift- phenomena  of  Labrador,  441.    , 
British  Aeeociation  Myuting  at  Birmiugliam,  409,  445. 

CarlBniho.     Verhmidlunden  des  naturwiHseiiBchaftJiehen  Vereins  in 
Carlsruhe.     Hcfte  1  &  2.     1R64-H6. 
F.  Sandbcrger. — Zur  Eririulerunfr  der  (reologischen  Knrtc  der  Umgf- 
bunp  Ton  Karlsruhe  (IliirlachV,  20  (platf). 

.     Die  Flora  der  oberen   Steinkohlenformation   im   badiivhen 

SchwarawBlde,  30  (3  plaU'i). 
C.  Kreglinarer. — \*eneicnniefl  der  Ii'benden  Ijind-  and  Siiaswasser- 
Conilivhen  des  Orossher/iiglhums  Ikden,  37. 

Chemical  Society,     Journal.     Second  Series,    Vol,  iv.     Nob.  43-^. 
July  to  September  1866, 

Chicago  Academy  of  Seienees.     Proceedings.    Tol,  J.    No,  1.    Uareh 
1866. 

F,  n.  Meek.— Afliuitiea  of  the  IV'llprophontidfE,  9. 

and  A,  H.WortheiL — Desniptions  of  Palmonnir  FossjIh  from  the 

Siluriivii.  Devonian,  and  Ciirborifemiw  mcks  nf  Illinoin,  Ac,  11, 

Colliery  Guardian,"  Vol.  xii.   Nos.  288-300.   July  to  September  1866. 

Notice*  of  Meetings  of  Geologrical  Socit-He*. 

R  H.  Birkenhead.— Our  stores  of  Coal,  7. 

American  Coid,  fl. 

Mineral  Wealth  of  Miehifian,  28. 

Does  Coal  exist  near  LonilonF,  63. 

G.  C.  Greeowell- — Ilteuiaiitj^-raineB  of  the  Ulvewtone  District,  IWl. 
Coal-tielda  of  Culorado,  B.%  IW. 

J.  Richardson.— The  Coal-lield  and  Coal  of  South  Wnlea,  W. 

Apweii. ^Formation  of  the  Amiiaon  Bnrin,  f*2. 

H.  D.  Ropers. — Iron-ore  in  PennnTlvaniil.  100. 

British  Association  Meeting  at  No'ltinijham.  147,  171,  191. 

Hitchcock. — Oeoloipcal  IHatributdon  of  I'etrulciim  in  Nirtli  America, 

101. 
Coal  in  California,  188. 

Dresden.    Verhandlungcn  der  kaiacrlichon  Leopoldino-Carolinischeii 

deutschen Akademie der Naturforscher.  Vol.sxxii.  Parti,    1865. 

Scheerer. — Be  i  I  rape  zur  Erkliininp  der  Dolomit-Rildun^.'. 

tiiippurL — L'eber  AphijUv-ltirliijn,  einf  nciu'    foa-ilir    I'llaiiz- npiUune 

mis  dtr  finippe  der  Calainarien,  siiwie  iibur  das  \">'rhHlliiiRs  di'f 

ftonlen  Flora  zu  DnnviD'x  Tmnpmiitalionsi-Theorie  (2  pluten). 


DOKATIONB, 


65 


^ 


Edinburgh  Geological  Society.     Syllabna  for  the  Session  1865-66, 


Geological  Mngflzint-.     Vol.  iii.     Nos.  2fi-27.     July  to  Soptembor 

ism. 

Mi3«  Evlon. — Ancient  CoBst-line  in  North  WnJes,  2S0. 

T.  G.  flonney. — Torracas  of  the  CUalk  Duwim,  303. 

W.  T.  NicholU. — "SursenB,"  o(  EiTatic  Blotka,  found  near  South- 
amptoD,  ;;0(>  (platol. 

G.  Buak.— Pol.iioft  of  the  London  Clav,  20S  fplat^). 

H.  Seeluv. — Rock  of  the  Cambridge  CJreeiiiiiuiil.  ;tOi 

E.  Hull  and  A.  H.  Groan's  '  Guology  of  tht-  L'oimlry  around  Stock- 
port, Mneclostield,  Coogleton,  and  Leok,'  noticed,  312, 

L.  Agasne's  '  Geolojncal  sketches,'  noticed,  314. 

J.  Kn-k'a'The  Age  of  Mnji  Geolii^ricdlljf  considered,'  notieod.  31.5. 

Tr«n»actious  of  the  MHnchesft.T  Geulo^ncal  fSnciety,  noticod,  ^17, 

GeolojricBl  SiirpfV  of  the  Austrian  Empire.  ^118, 

G.  U.  liianhon. — Ancient  Seji-miivgina  in  Clare  and  Gaiwoj,  337. 

G.  Maw.— Waterehpds,  344. 

S.  V.  Wijod,  jiin. — Struetute  of  the  East-Eissei  Voile ja,  348  (map). 
•    O.  Fisher— IHginiogralion  of  a  Chalk  Cliff,  3i>4. 

Q.  Lindstrom. — Ou   the  Zoauthoria   or  Operculated   Radista,  356 
fplale). 

Boirande's  '  Silurian  Rocha  of  Bohemia,'  noticed,  3G7, 

C'lntributiona  to  the  GeoloKT  of  China,  360. 

Whirncy'*  "  Ge<ilo|ry  of  California,'  noticed,  370. 

I>,  Furbia. — Appearances  of  Gold  in  the  Crust  of  the  Earth,  385. 

I).  Mackiutoeh. — Cliffy,  ^ry^a,  anil  valleva  of  ^\'ales,  387  |  plate). 

8.  V.  \\*ood,  jun. — R./lation  of  the  Ea^t  Esses  Gravel  to  the  Slruo- 
ture  of  the  Weald  \'nlley,  Sm. 

G.  Lindstiflm. — Opercidaled  Radiata,  406. 

B.  Colta'B '  C'lassiJicHlioa  uf  Hocks,'  noticed,  432. 

Notices  of  Mt-raoii'^  ."(07,  303,  414. 

Beportd  and  Proceedin)rn.  311^,  371,  425. 

Correspondence,  331, 377,  430. 

Obiluarv,  335. 

Migcellanuous,  383,  432. 

Geological  and  Natural  History  'Repertory,  Vol.  i.    No.  Ifl.    August 
1860. 

Proceedings  of  Sodetie^  205. 

Actoariee'  Inatituto.     Journal.     Vol.  xiii.   Part  2,     No.  64.     Jtdy 
1868. 


liflt  of  Members.     1866. 


IJnatitntion  of  Ciril  EngiDeere.     Minutes  of  Proceedings.     Vol.  xsii. 
1862-63. 
TOI 


J.  C.  Clutterbuck. — Perennial  and  Rood  Waters  of  the  Upper 
Thnme?,  330  (map). 

-.     .     VoL  xsiii.     1863-64. 

J.  R  Redman.— East  Coast  between  the  Thames  and  Waah  Ertuaries, 
18G  (plate). 
iToi.  xxin. — P*RT  I,  y 


M 


DOKinoire. 


IntoUecttml  Obserrer.    VoL  ix.     Nos.  54-66.     July  to  September 
1866. 

Cotta't  'Rocks  Cldifflfiod  and  Described,'  noticed,  448. 

D.  Mni-kinlosh.— iV-ieeut  of  Cnder  Idris,  27  (plate). 
H.  M.  Jeukius. — Hypothetical  CoDtiuuiits,  So, 


li^.     UomoiroB  de  la  Socd^t^  Boyale  des  Sciences. 
1866. 

.     .     Vol.  IX.     1866. 


Vol.  xix. 


Linnean  Society.    TrunsaotionB.    Vol.  xxv.  Part  2.    1865. 
.     Liflt  of  Fellows,  &a.     1866. 


London,  Edinburgh,  end  Dublin  Philosophical  Magazino.     Foiirth 

ttoritfl.     Vol.  xxxii.     Nob.  213-215.     July  to  Soptember  1868. 

D.  D.  Ilenth.— Problem  of  Sea-levelfl,  34. 

1).  yorbi'9.^ Mineralogy  of  Smith  America,  I^IS. 

F.  W.  Hollnnd, — (jeoliigy  of  Mount  Sinni,  152. 

H.  Woodward. — New  Heiiiifl  of  I'bvUopoiiouB  CruBlftcea,  153. 

.    The  oldeel  knowu  British  flrab,  153, 

.     The  frenim  Ei-yiai,  1-Vl. 

J.  Plant — iJiBPovcry  of  Primordial  fossila  in  the  LiQ|2iila-6iiga,  153. 
R.  Ilarknean. — Motamorphie  and  foaailiferoiia  rueks  of  Oidwuy,  1S4. 
J.  Oeikie. — >[i,'tumorpluc  lAiwor  Silurian  Hocks  of  CarricJi,  Ayrshire, 

154. 
W.  0.  Williamsoo. — Cbeirotherian  Footprint  h'^m  the  Kcuper,  165, 
J.  W.  Pike, — Dislocariona  in  pL-nhalls  Mine,  155. 
S.  Haughlon.^ — Nolee  on  MiiionilokT.  -IHO. 
S.  V.  Wood.— Structure  of  the  ReJ'CrBp.  230. 
H.  W.  Bristow.— Cnig  of  the  North  Downs,  231, 
O.  Raher.— Tbfi  Warp.  231. 

J.  W.  Salter.— Faults  in  the  Dtift-CTBVel  at  Hitchin,  332. 
J.  W.  Flower.— Fliut  Implemenfs  from  Tbetford,  232. 
J.  5.  Wilson. — AnliquitT  of  Man  in  Ecuador,  2-t3. 
R.  J.  L.  Guppy. — RelatianB  of  the  Tertiary  Depoats  of  the  Wert 

Indies,  a.'52. 
Neale. — Discovery  of  new  Gold-deposits  in  Ecuador,  233. 
A.  L?ith  Adaoia, — Fosiiil  Chelonians  from  Malta,  233, 

.     HulUlirriiim  friim  Malta,  3-14. 

J.  TounB. — Aflinities  of  Cliomlriistfiui,  Ag.,  234. 

.     New  CarhoniforouB  genera  of  Cros^opterygiao  Ganoids,  234. 

J.  W.  Dawson. — Worra-burrowa  in  the  Laurentian  Hocks,  231. 

London  Review,     Vol.  xiii.     Nos,  314-326.     July  to  September 
1866. 

Notices  of  Moetinjra  of  Scientific  Societdea,  ftc. 

Water-supply  of  London,  22)3. 

H.  B.  George's  '  Uburland  and  its  Glaciers,'  noticed,  301, 

Longman's  Notoa  on  Books.     Vol.  iii.     No.  46.     August  31,  1S60, 

Keller's  '  Lake -dwellings  of  Switzerland,'  noticed,  109. 

Magazino  of  Anthropology.     Vol.  i.     No,  3.     July  1868. 


DOHilTtONS. 


HnnchestcT  Geological  Societj-.   Tranmutions.  Yol  v.  Nob,  16  &  17. 
lHti4-6U. 

O.  C.  OreeBWel]. — Iltenmtite-nuQM  in  the  tlverstone  DUlrict,  248. 

E.  W.  Binney,— Cnnnr-l  Caul  Trom  West  Ilartlev,  266. 

J.  Wdrburton. — Bwt  methods  to  produce  Coal,  567. 

J,  PkBt.— Poolt"*  C'livcm,  Dmton,  2(59. 

.    Se«-beac)vi°  the  LiiuMloDe  Moors  neat  Buslon,  27S. 

Manchester.     Memoirs  of  the  Literary  and  Fhilosopbical  Society. 
Thiril  Series.     Vol.  ii.     Ih65. 

E-  W.  Biting. — Additional  obserratioiu  on  tlie  Permiui  Bed«  of 

Snulh  Liincftshirp,  '2i*. 
E.  Hull. — New  Kcd  ^itnd^oiio  and  Penntan  FormBtiona  as  Sources 

of  Water-aupply  fur  Tiiwiui,  2Wl, 
E.\V.  Biniiey.— further  obacn-fttions  on  the  Cnrbonif'eriiiM,  Permian, 

BDil  Triiurat^  Strata  of  Cunibi:rland  and  Dumfriii;,  343. 
E.  IIuIL — Additjonat  obatnntion-a  on  tlie  Drift-doprjnils  and  more 

TPMnl  GraTcU  in  thp  NeipbbnurlnnMl  nf  Mani'licBttr.  Hit. 
E,  W,  Bin nev.— Remarks  ou  Mr.  Hull's  Additiooal  Obsurviitiona  on 

the  Diin-deporiu  of  Manchester,  4U2. 

Prococdings  of  the  literary  and  Philosophical  Society. 
m.     1862-64. 

E.W.  Bimiey. — Recent  marine  sheUa  near  Muttriun-in-Luugdundale| 

16. 
■  — .     Perminri  Formatinna  in  England.  .16. 

.     Wof>den  Box  in  the  Lowcr-loTid  (iravel,  74. 

.    Carbonifiiroiis  Purmiau  Struts  of  Ciuntwrland  and  DumMei, 

U3. 

.     Lancashire  and  Cheshire  Diifl,  341. 

K.  I>.  Darbishire. — Murine  sholla  at  High  Levels  in  CatwnarvoaBhire, 

177. 
£.  null— New  Red  Sandstone  and  Permian  Formations  aa  Souran 

of  Wslrr  for  Towtib,  1.12. 

.     New  South  Wnlca  Conl-li.ild,  38. 

.     Drift -deposits  aiid  gravels  round  Mnncheirter,  212. 

T.  H.  NevilL— It.'pi.rl  on  Shells  in  the  flfrmtreal  Uepoait,  100. 
W.  W.  Platl.— Itotk-salt  from  Middl.-sborough,  163. 
T.  T.  Wilkinsou.— Burnley  Coal-lield,  HL 

.     .     Vol.  iv.     1804-05. 

T.  Alcock.— Rpinains  of  an  Trfithyomuni',  Ofl. 

E.W.  Binney, — Remarks  on  Marine  ShvllB  found  at  Macdoefiold,  43i 

.     &)ore8  of  PJnula  in  Splint  Coal,  46. 

.    RemEiitis  of  the  Eltpliant  found  in  Derbyshire  and  Cheshire, 

49. 

.     Internal  etmcture  of  Stigmaria,  87. 

.    Further  observationB  on  the  Permian  and  Trtsssic  Strata  of 

Lanesshire,  194. 
"W.  Brockbank. — Kscovery  of  Mammoth  at  Waterhouses  near  I.oe!f, 

4*1. 
R,  D.  Darhishire. — Marine  Shells  found  in  Stratified  Drift  at  Mac- 

clwfield,  41. 

Jlrnditity  Society.     48th  Report.      1866. 

llicroKopical  Society  of  Loudon.    Constitutiou  and  Lbwb,     lti66. 


OS  ^^^^p         DOS  moss. 

Milan.     Memorie  iiA  Boalo  letituto  Lombaido  di  Soicnzo  c  Lcttere. 
Cliuec  di  Scimzc  Mittematiche  o  NaturaJi.     VoL  x.  Fasc.  2. 

,    Eendironti  del  Rtale  Istitnto  Lombardo  di  Scicme  o  Loltcn!. 

Classe  di  Bcicitzt<  Uiitematiche  c  Naturali.     Vol.  ii.     Foac.  3-8. 
Mari'li  to  August  1865. 

,    ,    Classe  di  Lettcro  c  Sdenie  Moraji  e  Politicho.   Vol.  ii. 


Fasc.  S-7.     March  to  July  1865. 

Muuich.     SitztingBberiobto  der  konigl.-bayer.  Akadetme  der  Wissen- 
achttften.     Vol.  i.  1S6«.     Heft  3. 
V.  Kobell.— Peclolith  und  Oamelith,  296, 

New  York.     Annals  of  the  Lyceum  of  Natural  History.     Vol.  riii. 
NoH.  4-10.     May  1SC5  to  April  1860. 

R.  P.  Stevens.— Geolopr  of  Now  York  laland,  108. 
0.  A.  Joy. — American  5liriprftlp I  120. 

B.  Smith.— Post-HciocMii.'  tlu'poeit  in  Suffolk  Countj-,  140. 
S.  C.  II.  Biiiley. — .Miueralopy  of  New  York  Island,  Ifto. 
A.  A.  Julien. — GeoLi(iy  of  tlie  Ktiy  of  Sombrero,  35] , 

C.  n.  Ilitcbcock. — New  Repttliui  Bitd  from  tbo  Triaj  of  Masaachu- 
eetts,  301. 

Falermn.     Giomale  di   Scienzo  Naturoli  ed  Economiehe.     VoU  i. 
Faw.  3  &  4.     1866. 

G.  O.  OemmellttTo. — Sulla  grotta.  di  Curbiinvnceli,  nuova  (nottn  nd 

o««anii  H  ad  armi  di  pietra  dui  dintomi  dolla  GraziB  di  Cariiii,  2&5 

(2  pbtcs). 
O.  Evgutuxn. — Intorno  alia  geolojpa  di  Rometta  esaminata  dal  lato 

pi'trogTftfiro,  BtrnligTalico  e  geoaonieo  in  wjijiorto  all'  origine  delle 

Bcque  potflbili  di  quel  monte,  2i-0  (plale). 

Paria.     Bulletin   de   la   Socicte  Gi5ologinue   de  Franco.     2'  Setie. 
Vol.  ixiii.  FeuilloB  6-20.     18ti6. 

A.  liocard.— Sur  la  presence  de  deiut  btmc-bffde  dans  le  Mont-d'Or 

Lyonnftis,  SI. 
A.  Meu^. — Sitf  I'iige  des  ligniteH  do  Cimejrols  et  dee  euTirons  de 

Sdrlat  (Dordogne),  89  Q)inW_). 
Oruner. — .Sur  una  roohe  wuptjve  trappfietme  do  la  p^riodp  houill^iip, 

9H  (plnte^. 
Ed.  Hubert. — Sur  Ic  terrain  nummidifi(|iie  de  I'llnlie  Beptentrionale 

el  de»  Alpee,  ot  sur  I'olipoi'Jne  d'-Mli'tuiiiniPi  121!. 
E.  Dumortier. — Sur  la  position  do  lnme-M,  145. 
P.  de  Rouville. — Sur  le  pito  oBBifiire  de  Jloutredon  (n^rault),  148. 
L.  PajToa. — Sur  lea  rechercLee  f(utea  dans  lea  collinea  do  Montredon 

(n^ruult),  153. 
E.  .Tourdy. —  fitude   sur   I'lStaffe   B^quanien   hui   enriroae   de   DM 

(Jura),  I5R. 
Th.  libniy. — Siii  k  structure  dee  -Upoa  daHphinoiges,  172. 
Uo  Vi^et. — Sur  une  coupe  du  ealcmre  du  Brian^onnnis,  177  (plate'). 
Marquis  de  Roys. — Sur  I'arj^e  plostique  tonsid^nSo  conune  a&sise 

gflologiquc,  I  HI. 
FouquS.— -Sur  rinalt^ration  de  couches  do  houiUe  en  contact  &Tec  dee 

rocbea  ^ruptireB,  190, 


Paris.     BuUetm  do  la  Soci^te  Geologiquo  de  Frniicp. 
VoL  zxiii.  Feuilles  6-20  (ronlinvttf). 


2°  Scrie. 


Eiim.  PtlLtt. — SuT  les  osrisoe  sup^rietma  du  tomuo  juinuique  du 

BoulooDMs,  103. 
Ed.  H^l)ert,— -Sux  le  teinim  juiftsmtjue  du  Boulonniua,  21(1. 
(J.  deSaporta. — Sur  li»i  plnote«  foFt'ik-s  des  calcaitea  coDcrdtiona^B de 

Bro^cm  (Cotc-d'Orj.  253  (2  plates). 
N.  de  Meccuy. — Sitr  ua  gisemfnt  du  ddyonien  inCSrieur  bu  col 

d'Anbuque  (Buaeft-PfT^Dto),  270. 
J.  Marcou.— Sue  le  Dyas,  283. 
O.  A«  Mortillet — Sui  plusieuM  cr&neB  andena  d'ltalie  studies  pw 

M.  C.  Vogt,  290. 
A.  Bou(!. — Sur  des  ^chantilloiia  de  VEvsvon   trouv^   i  Krumuuiu 

(Boherao),  300. 

E.  Jacquol.— Sur  la  pr^tfndiie  exjateno?  du  tprrain  ImuiUor  et  de  la 
houiOc  diuia  lea  d^partemnaU  do  I'jVrivgi;  et  daa  Busses  l'yt<^^, 

ail. 

h.  Diculnfait,— Sui  la  fonnation  infralinsique  daoa  lu  midi  de  U 
Provence,  308. 
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1.  Ona  New  SpBcures  o/Tblerpeto»  ELorsEsaF.. 
HrxLEr,  LL.D.,  F.n.S.,  F.G.S. 


By  Profeasor 


I  AX  indebted  to  my  friend  iLe  Kev.  Dr.  Gordon,  of  Birnie  by 
Elgin,  for  the  opportunity  of  examining  the  very  beautiful  and 
important  specimen  of  Tdrrptton  Elirinfnxe,  of  which  I  propose  to 
give  a  description  in  the  present  paper.  It  is  the  property  of  Mr. 
James  Grant,  General  Aasenibiy  Teacher,  in  Lossiemouth,  Elgin, 
who  haa  been  good  enough  to  entrust  it  to  Dr.  Gordon  for  trana- 
nUBsioa  to  me ;  and  it  was  obtained  from  the  well-known  reptili- 
ferona  beds  of  Losaiemoulh,  along  with  some  highly  interesting 
frngmenta  of  Slar/onolfjiis  and  Hyptrodnpcdon. 

The  fine'gTained  sandstone  in  wbieh  the  foeail  has  been  imbedded 
is  broken  irr^Tilnrly  into  five  pieces ;  and  the  several  bones  are 
represented  by  sharp  and  well-defined  easts,  the  original  osseous 
snbatiince  having  disappeared,  or  being  represented  only  by  pnlve- 
mlent  bone-earth,  or  by  oxide  of  iron.  The  body  is  curved  towards 
the  right  side,  and  the  head  and  neck  ore  bent  dorsad  in  a  pluno 
different  from  that  of  the  trunk. 

kThe  length  of  the  slaiU  ia  l'Ci.5  in.,  that  of  the  vertebral  column, 
OL.  xsiii. —  PART  I.  n 
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from  the  atlas  to  the  anterior  mfii^n  of  the  Bacmm,  is  4-5  in 
From  the  front  mai^n  of  the  sacrum  to  the  cod  of  the  UDdistnrbed 
part  of  the  toil  is  2  inches.  To  this  total  of  S-15  in.  it  is  protu- 
bio  that  ^  inches  more,  at  least,  mnsl  bo  addi-d  for  the  distal  moiel; 
of  the  tail,  which  would  give  the  entire  animal  a  length  of  not  len 
than  between  ten  and  eleven  inches. 

The  fore  limb  had  b  length  of  not  lesa  than  2^  inches,  whib 
the  hind  limb,  when  extended,  must  have  measured  fiilly  3  iuobfli. 

Figs.  A-E. — OutHnt-skeich^a  of  parts  of  thf  Skthlon  of  Telerpeton 
Elginenso,  Mantdl.    (Nutunil  sixe.) 


A.  A  aide  view  at  the  gkuU. 

B.  The  anlrinr  t»th  or  thD  upper  aiid  loirorjawr. 

C.  The  Jell  liind  foot. 

D.  Tlio  riglit  scspiUa  and  corecaid. 
B.  The  left  half  of  the  pelTii. 

The  elniU  is  brond,  ita  occipital  mai^n  meaeuring  1-5  in.  The 
eraninra  retains  this  width  for  about  half  its  length,  and  then 
rapidly  narrows  to  tho  snout,  with  a  contour  which  is  at  first  con- 
vex, and  then  hcomes  concaTO,  until  it  terminates  in  the  roundly 
truncated  snout,  which  exhibits  the  remoiOB  of  two  cylindrical 
incisor  teeth,  placed  side  by  side  and  close  together  (fig.  A), 

Tlio  posterior  raai'gin  of  tho  skull  is  nearly  Btraigbt,  but  presents 
an  obtuse  angle  directed  backwai'ds  in  the  middle  lino.  The  pos- 
toro-luteral,  or  parietal,  angles  of  the  akull  are  produced  directly 
outiFarda,  instead  of  backwards,  into  short  and  broad  proceseta, 
which  become  connected  with  the  strongly  curved  arjuamo-jugal 
areades,  the  inner  faces  of  which  were  concave  and  directed  some- 
what downwards. 
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^*  Tie  counterpart  of  tlic  fragment  which  contains  the  greater  port 
of  the  skull  exhibits  the  iui)ireasii)nH  of  part  of  the  roof  of  tho  skull 
with  the  left  orhit  and  left  supretemporiil  foKBU.  It  provea  thiit  the 
M|aamosal  bone  wus  lurge,  thick,  arid  slightly  elongated  poHtcriurly 
and  externally,  wlule  ita  outer  edge  eeeniB  to  have  been  undulutcd. 

There  is  no  evidence  that  any  postt'rontal  hone  Bejiaruled  the 
temporal  and  the  orbital  fosiia',  the  two  forming  one  oval  apace 
about  0*7  in.  long  and  0'4  in.  wide.  Tho  roof  of  tho  dlnill  cun  bo 
traced  forwar<is,  narrowing  gnidiialiy  for  u  distance  of  U'Oo  in.,  and 
then  aeema  to  have  suddunly  contracted  to  form  the  interorbital 
re^on.     Here,  however,  it  is  ciompletL'ly  hidden  hy  the  matrix. 

In  the  prefrontal  region  it  widens  out  again  ;  and  a  curious,  per- 
fectly eepanite,  aandetone  «ist  of  the  interior  of  this  part  of  tho 
skuU  has  been  formed.  This  cast  is  slmped  somewhat  hke  nn  ace 
of  epadee,  with  a  truncated  apes  and  a  trilobed  hose,  and  proaents  a 
few  traces  of  bony  matter  u[ion  ita  upper  surface.  The  test  of  its 
exterior  is  atained,  for  the  most  part,  of  a  reddish  colour,  as  if  by 
oxide  of  iron. 

Thd  middle  basid  lobe  presents  a  truncated,  uneoloured  surface, 
where  it  has  broken  ofl'  from  tho  matrix  which  lies  liebind  it. 
The  anterior  end  is  similarly  fractured  and  unstained ;  and  there 
are  two  oval,  uneoloured  elevated  spaces  on  the  under  surface  of 
the  east,  which  answer  to  the  po.sterior  norea.  All  the  rest  of  the 
cast  has  been  enveloped  in  bone,  which  must  have  been  lurnished, 
at  the  sides,  by  the  preJrontols  and  below  by  tho  vomers  or  the  paU- 
tine  bones.  The  impression  of  the  upper  eurfaee  of  the  vomers 
bite  left  a  atrong  median  groove  along  the  under  aiirfuce  of  the  cast. 
The  surface  of  the  matrix  upon  which  this  coat  fits  shows  the 
remains  of  the  oral  faces  of  the  facial  boaes,  the  bony  matter  ilself 
appeariijg  to  bo,  for  the  most  part,  replaced  by  oxide  of  iron. 

Each  of  the  teoth,  already  mentioned,  which  are  implanted  in 
the  prajmajdilie,  ia  rather  le.ss  than  0-1  in.  wide,  and  rather  more 
than  0-1  in.  long.  Their  apiocs  appear  to  have  been  rounded 
(fig.  B). 

The  maxiUie  are  alrong,  and  send  np  a  process  behind  the  exter- 
nal nofitril.  The  roots  of  several  teeth,  placed  iu  a  single  Bcrios 
from  before  backwarde,  occupy  the  alveolar  surface  of  the  thick 
anterior  moiety  of  each.  The  palatine  bones  meet,  and  appear  to 
be  completely  united  in  the  middle  line,  nor  does  any  posterior 
paJatULe  space  appear  to  be  left  between  them  and  the  trunaverse 
and  maxillarj-  hones.  The  very  imperl'eotly  preserved  bony  matter 
which  rcm.iins  is  dotted  over  with  rows  of  red  spots  of  oxide  of 
iron,  the  arrangement  of  which  forcibly  reminds  me  of  that  of  tho 
palatine  teeth  ia  Hifptrmlaprtlart.   though  I  cannot  make  sure  that 

» these  spots  really  represent  teeth.  Posteriorly  the  palatine  bonea 
Beet  the  pterygoids,  which  diverge  and  pass  backwards,  to  heoomo 
IMnnected  with  the  quadrate  bonefi  in  the  ordinary  way. 

In  the  interspace  between  these  the  remains  of  the  hasi-sphenoid 
^^re  visible. 
^B    The  quadrate  bone,  0'7  in.  long,  is  atrong ;  and  its  anterior  aspect 
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IB  conrox  forwards,  and  from  above  dowiiwoniB.  It  conasta  of  an 
outor  and  an  inner  lumolla,  which  puss  into  one  anothor  nloo^  tliL' 
ridgo-like  anterior  eonvesity  of  tho  bonci,  and  enclose  a  dec^  cnyiU 
posteriorly.  The  distal  end  of  the  bone  was  i)rovided  with  a  traiB- 
versely  elon^ftled  convex  condyle.  The  angle  of  tlie  ramus  of  tiit 
mandible,  which  is  1*3-)  in.  loiift,  prujects  not  more  th&n  O'la  b. 
behind  its  ortiinilfir  eurl'uce  (fig.  A). 

At  the  articuliir  aurfut-e,  the  jaw  is  not  more  than  1-5  in.  tliick; 
hut  in  front  of  this  point  it  rapidly  rises,  and,  at  0-Ij5  in.  from  tkf 
posterior  extremity,  forma  a  eoronoid  process,  the  simimit  of  which 
is  iJ-4  in.  distant  from  the  lower  edge  of  the  ramus.     It  then  de- 
clines in  height,  and,  at  0-75  in.  from  the  angular  end.  begins  tn 
bear  teeth.     Uf  these  teeth  the  Oiree  posterior  occupy  a  space  of 
0'25  in.,  and  each  has  a  conical  crown  O-I  in.  high.     Three  lerth 
in  the  upper  jaw.  of  similar  sine  and  form,  intorlodi  with  them,  the 
hindermost  maxillary  tooth  being  posterior  to  the  hindennost  num- 
dibular  tooth.     Tho  next  two  teeth,  forwards,  in  the  ramun  nf  thv 
mandible  are  somewhat  smaller  than  those  just  mentioned  ;  but  thv 
raost  anterior  tooth  of  all  is  a  eurred  tusk,  twice  as  long  us  any  of  the 
others,  and  having  its  eoncavu  side  outwtLrda,  its  convex  side  in- 
wards and  lowurds  it«  fellow.    These  teeth  bite  behind  the  two  long 
teeth  lodged  in  the  pttemaxillfe  (lig.  B). 

Three  teeth  iu  the  upper  jaw  wiswer  to  the  foregoing;  and  the 
anterior  of  these  passes  externally  to  tho  mandibidnr  tiisk  when  the 
mouth  is  closed.  Thus  there  appear  to  be  sis  teeth  below,  and 
aeven  teeth  above,  on  each  side  of  the  upper  and  lower  juwa ;  but  it 
is  pOHsiblc  that  adilitional  posterior  teeth  may  not  be  visible. 

I  have  carefully  examijiod  into  the  mode  of  implantation  of  those 
teeth,  and  I  have  been  uuablo  U>  satisfy  myself  that  they  are  todj^ 
in  true  alveoli.  They  appear  to  be  anchyloaed  to  the  edges  of  tho 
jaw-bones,  as  in  many  modem  Lizards  with  a  BO-called  •■  ocrodont" 
dentition. 

l^uch  tooth  contains  a  proportionally  large  pulp-cavity. 

The  vertebral  coluraa  is  broken  in  the  middle  of  the  dorsal 
region,  and  it  is  not  practicable  to  ascertain  the  number  of  vertebne 
with  precision ;  but  it  may  be  safely  assumed  that  the  cervieodorsal 
series  contains  not  fewer  than  twenty,  and  not  more  than  twenty-two 
vertebrse.  There  aro  certainly  not  more  than  two  sneral  vertebras. 
Eleven  candal  vertebne,  belon^g  to  the  proximal  half  of  the  tul, 
lie  in  undisturbed  relation  to  one  another.  There  were  probably 
as  maTiy  more  in  the  broken-up  part  of  the  tail. 

The  casta  of  these  vertebra;  show  that  they  had  completely  ossified 
centra,  very  slightly  concave  at  each  end ;  large  neural  canals,  and 
stout  neural  arches,  running  out  into  broad  oblique  processes  or 
(ygBpophyses.  Tlio  spine.s  were  very  low  narrow  crests.  The  trans- 
verse processes  must  have  been  represented  bj  mere  tubercles. 

Five  lotig  and  slender  vertebral  ribs  are  mible  on  the  right  side 
of  the  anterior  dors.il  region,  in  connexion  with  a  similar  number  of 
anterior  dorsal  vertebrs.  The  largest  of  these,  though  its  distal  end 
is  not  entire,  measures  l']6in.  in  length,  but  is  nowhere  more  tlinn 
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Id.  broad.    These  nha  ore  somewhat  expanded  at  their  proximal 
I,  bat  show  no  traces  of  a  diriaion  into  distinct  uapitula  and 
:ula. 

On  the  left  side  the  remaioB  of  several  vertebral  ribn,  and  a  few 
slender  grooves  apparenlly  produced  by  Bternol  ribs,  are  to  be  aeen. 
The  ribs  of  the  four  or  five  posterior  dorsal  vertebras  are  exceedingly 
short ;  but  there  appear  to  he  no  proper  lumbar  vertebnc,  in  the 
souse  of  pDcsacTol  vertebrie  with  anchjloeod  or  abortive  ribs. 

The  caat  of  the  only  sacral  vertebra  which  ia  visible  shows  it  to 
have  been  possessed  of  a  stout  lateral  process,  0'16  in.  long,  and 
0-07  in.  thick,  which  abutted  against  the  ilium. 

The  ilium  occupies  such  a  position  as  to  hide  any  other  sacral 
vertebra  which  may  have  esisted ;  but  there  could  not  have  been 
more  than  oue  additiomd  vertebra  in  this  region  of  the  spine.  Tha 
eleven  anterior  caudal  vertebne  occupy  a  space  of  l-'i  in.,  which 
gives  rather  more  than  0-14  in.  for  the  length  of  each  vertebra. 
The  Haterior  five  or  aLt  possess  slightly  curved  transverse  processes, 
which  tiiper  to  their  estremities,  and  attain  a  length  of  O-'d  in. 

The  neural  spines  and  subvertebral  bones  of  the  caudal  vertebroe 
are  not  clearly  exhibited. 

Throe  vertebra;,  following  the  tenth  caiidal,  arc  represented  by 
cyliodruidal  holts  in  the  matrix,  as  much  aa  0-25  in.  deep;  and 
beaidv  these  lie  imperfect  impressions  of  yet  two  other  elongated 
rerlebrol  centres. 

The  left  shoulder-girdle  is  displayed  on  the  upper  surfaces  of  the 
first  and  second  fragmeuU,  the  lino  of  breakage  between  which  haa 
ID  fact  passed  through  this  system  of  bones  (tig.  D). 

Tlie  scapula  was  O'B  in.  long;  and  the  cast  proves  that  its  proxi- 
mal, or  glenoidal,  end  was  thick  and  prismatic,  and  slightly  expanded 
anteriorly.  BistiiUy,  or  dorsaUy.  it  passes  into  a  broail  and  flattened 
bUdc,  not  more  than  0'2  in.  wide,  which  is  abruptly  truncated  at 
its  vertebral  end. 

The  coracoid  must  have  boon  a  very  stout  bone,  nearly  0-9  in.  io 
■ntero-jKJsterior,  and  0-5  in.  in  transverse  meaHureinent.  Of  its 
three  margins  the  uilemal  presents  a  eonvex,  the  anterior  aud  the 
posterior  a  concave  curvature.  It  appears  to  have  possessed  a  consider- 
able fenestra  in  the  inner  moiety  of  its  anterior  half. 

An  obscure  impression,  lending  to  a  triangular  hole,  which  is  the 
transverse  section  of  a  cavity  at  least  0-3  in.  deep,  in  the  matrix, 
1  believe  to  reprtacnt  the  coat  of  a  elavielo.  There  is  a  correspond- 
ing hole  and  cavity  in  the  eounteqiart  fragment  of  the  fossil, 
whence  I  eoaclude  that  the  clavicle  must  have  been  about  half  an 
inch  long. 

The  impressioa  of  the  head  of  the  humcnis  lies  in  its  natural 
relation  to  the  scupnla  and  uoronoid.  It  was  0-4  in.  wide,  and  had 
a  etrongly  marked  deltoid  ridge,  or  outer  tuberosity,  which  projected 
dvwnwMrds.  In  the  counterpart  the  re't  of  the  east  of  the  humerus 
is  preserved,  and  proves  that  bono  to  huve  had  a  length  of  about 
.0-»5  in.  The  middle  of  its  shaft  is  not  more  than  U'2  in.  wide, 
ibut  its  distal  end  expands  to  Lhe  width  of  the  head. 
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The  under  Burfaee  of  this  fragment  presented  two  hdha  in  the 
position  which  the  radius  snd  iilna  might  well  occupy ;  and  on 
working  away  the  matrix,  I  foiuid  thai  they  led  back  into  cavities 
which  are  the  caala  of  these  two  hones.  The  narrower,  answering 
to  the  hItih,  ia  Q-ti  in.  long  hy  U-05  in.  wide.  The  radial  cavity  is 
much  broader,  but  its  exact  dimensiona  ciiunot  he  ohlained. 

Tlio  foreann  is  disposed  nearly  at  right  angles  to  the  arm.  At 
ilfi  distal  end  four  miuiito  rounded  caqial  ossicles,  disposed  in  two 
rows,  art'  diseemible.  Then  corao  four  niotacnrpal  bones,  the  longest 
of  whiih  is  the  second  from  the  radial  aide,  and  roensures  0'3  in. 
This  is  Bui'i^eeded  hy  ii  short  hourglass -shaped  phalanx,  O'lii  in. 
long.  The  mftiicarpnl  on  the  radial  side  of  the  preceding  is  U-25  in. 
long.  Those  on  the  ulnar  side  soem  to  have  heen  shorter  and  more 
slender.  J'rom  some  obscure  indications  of  other  phalanges  I  con- 
clude that  the  fore  foot  could  not  have  been  less  than  an  inch  long. 

The  cast  efthe  left  half  of  the  pelvic  girdle  is  well  displayed  (fig.  E). 
The  itium  wna  0-.5  in.  long,  0'28  in.  wide  at  its  tnuieated  end, 
slightly  convex  forwards,  and  concare  backwards,  and  it«  long 
axis  was  ajiparently  almost  jierpcndieuiar  to  that  of  the  vertebral 
coluiuu.  The  iscliium  and  pubis  were  strong  bones,  meeting  with 
their  fellows  at  the  syniphysis ;  and  the  anterior  margin  of  the  pubis 
is  produced  downwards  and  forwards  into  a  strong  process.  The 
Bhajie  of  the  obturator  foramen  is  not  distinctly  shoivn.  The  casts 
of  both  of  the  femora  are  visible,  and  n  part  of  the  bony  sulistaneo 
of  the  right  femur  is  pre.suTved.  The  bone  is  I'l  in.  long,  and 
has  a  sigmoid  curvature,  the  greater  part  of  its  anterior  contour 
being  concave,  that  of  its  posterior  contour  convex.  There  appears 
to  have  have  been  a  prominent  internal  Irochantor.  The  tibia  and 
fibula  are  each  0~5  in.  long ;  the  former  had  a  broad  and  expanded 
proximal  end,  and  a  comparatively  narrow  shaft,  which  widens 
again  itistoUy. 

The  cast  ofthc  loft  foot  (fig.  C)  is  very  perfect,  but  not  quite  easy  of 
interpretation.  The  iibula  of  the  left  leg  b  undisturbed ;  but  the 
tibia  lies  obliquely  across  the  fibula,  with  its  femora!  end  on  the 
outer,  and  ita  tarsal  end  on  the  inner  side  of  the  corresponding  ends 
of  the  fibula.  I  conceive  that  while  ita  lareal  end  has  remained  in 
itfl  proper  position,  the  femoral  end  of  the  tibia  has  been  dislocated  ; 
and,  in  this  case,  the  cast  will  exhibit  a  dorsal  view  of  the  foot,  the 
outer  side  of  which  will  be  fibular,  while  its  inner  side  will  ho  tibial, 
A  single  bono,  t)\i  in.  wide,  and  doojwr  on  its  fibular  than  on  its 
tibial  side,  articidates  with  the  tibia  and  fibula,  and  i-ejiresents  tho 
calcaneuni  and  aatragalus.  Between  this  bone  and  the  three  middle 
metatarsals  three  small  tarsal  bones,  forming  a  distal  row,  appear 
to  have  been  interposed.  Tho  five  metatarsal  honee  are  perfectly 
represented  by  their  casta.  Each  is  suhcylindrical,  and  wider  nt 
ita  articular  ends  than  in  the  middle.  The  two  outer  are  rcsi>ec- 
tively  0-3  in.  long,  while  the  middle  metatarsal  ia  a  very  little 
longer.  The  two  inner  are  each  about  0'2o  in.  long,  and  tho 
innei'moBt  ia  a  somewhat  stouter  and  thicker  hone  than  the 
other.      Of  the  digits  the  middle   and  the   next  out«rmost   are 
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"qual  rinil  Ionf[est,  each  having  a  length  of  05  in.  Each  esbibits, 
'"^rj  diBtinetly.  three  hourgliiss-Sihiipcd  phalanges  and  a  tonninal 
P"inii>d  and  sUghlly  curved  ungual  phalanx.  A  fifth  phalanx 
T'prare  to  he  inierposcd  between  the  third  and  Iho  ungual  pha- 
'^ngeu,  in  the  oiitcnnoat  of  thcao  two  digits.  The  digit  on  the  inner 
*>do  of  the  middle  one  is  0-35  in.  long,  and  eontaiua  only  three 
phnlanges.  two  coastricted  in  the  middle  and  nrldoular  at  each  end, 
*nd  the  third  ungual. 

The  uuiermoet  digit  of  all  has  a  proximal  phalanx  0-15  in.  long, 
^th  both  tnds  articular,  and  constricted  in  tho  middle.  I  think  I 
can  trace  the  impression  of  a  second  curved  ungual  phalanx  lying 
■csroHs  the  next  digit. 

The  ootermoet  digit  lb  very  extraordinary ;  for  it  prenents  only 
two  phalanges,  one  prorimat,  027  in.  in  length,  or  as  long  as  tho 
proximal  two  phalanges  of  the  longest  digits,  and  a  strong  termimd 
ongual  phalanx.  This  ia  ao  unlike  tho  ordinary  dinmctpr  of  tho  fifth 
digit  in  I.accrtilian  Heptile«,  that  I  wa.s  inclined  at  ono  timo  to 
think  that  the  foot  had  been  turned  round,  and  presented  its  jilantar 
instead  of  its  dorsal  aspect  to  tho  eye.  But  tta  coancsion  with  the 
[ibia  and  fibula,  and  the  numerical  relations  of  the  phalanges  of  tho 
Other  digits,  are  insiiporahle  obstacles  to  tho  adoption  of  thia  view ; 
■ad  I  can  only  suppose  that  what  I  have  termed  tho  "  inner"  digit 
is  tht'  hallux,  and  that  the  two  longest  digits  oro  the  third  and  tho 
fourth. 

From  the  doscription  of  the  organization  of  TeUrptton  Ehjirunte 
which  has  now  been  given,  it  is  obvious  that  this  animal  is  one  of 
L  the  Jtrjitilia  devoid  of  the  sli^'htest  indication  of  affinity  with  tho 
WAniphihiii.  It  is  Saurian  in  all  its  characters  ;  and  if  we  iiii[uirc  to 
■what  division  of  the  Sauna  Telerpeton  belongs,  there  appears  to  mo 
to  bu  no  doubt  that  it  mnst  be  referred  to  tho  true  Laceriilia,  and 
unong  them  to  the  suborder  Klonorrania  of  Stunnius,  which  con- 
tains all  tho  modem  Li7.ards — though  I  ciinnot  make  euro,  from  tho 
present  specimen,  that  it  possessed  a  columella. 

■  It  will  probably  be  objected  that  the  concave  articnlar  faces  of 
I  the  eenlrtt  of  tho  vertehne  constitute  on  objection  to  this  view,  recent 
Larfriiiui  usually  having  concavo-convex  vertebral  centres.  But, 
though  Meckel  pointed  out  the  eircumstauce  forty  years  ago,  it  has 
not  always  been  duly  remciubered  that  biconcave  vertebral  centres, 
mnch  more  deeply  excavated  than  those  of  'i'el-erpiton  appear  to  have 
|l>ccn,  are  to  be  met  with  unii'iig  the  existing  Ueeltoa". 

I  have  referred  to  the  diJHLulty  of  ascertaining  the  precise  mode 
,  of  implantation  of  the  teeth  in  TtUrpeton.  If,  as  I  believe,  this 
j  lizard  is  not  Thecodont  but  Acrudout,  the  only  other  important 

■  See  M«keri  'Sj»t*in  dor  Tergliriohnidcn  inntoinie,'  Thoil  ii.  Abth.  1. 
I  p.  4S7  (1824)  : — "  Andcre  dnpfgeu,  iiflmiiillicli  Occko,  VETbll]tDieaiii&«sig  doeh 
I  pur  eirn"  ccringt?  .^.ntflhl.  vcrhAlii'ii  sicli  wio  die  Sdugethicrp  oder  ntx-li  ricliliger 
I  dm  Fucbpn  iJinlich  i  indi-iu  dcr  K^rpi-r  Torn  and  hink'n  e\ne  bclrAahtlu'lii^, 

mit  fin^r  KiiorpuibandjiiBfl§o  angpfiilllfi,  trichlerf^rmige  Hoblo  bat,  vodaroh 

et  aU*  swci  K^uln  tunanuiieugcwtit  erKlieint." 
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character  by  which  it  differa  from  existdsg  LnetriSia  is  the 
structure  of  iho  fifth  digit  of  the  hiiid  toot,  in  which,  howerer,  it 
dupurts  from  &U  kuowii  LcLCortiliaii  reptiles,  whether  recent  or 
fossil. 

It  is  tnost  interesting  t«  ohserre  that  Teler^eton  presents  not  a 
wuglG  uhanicter  approximaliiig  it  towards  the  type  of  the  Permiiui 
Proloaaaria,  nor  to  the  Triussic  lihi/ru-hasmirus  and  other  (prohably 
Triossic)  AMc4iti  and  Asiatic  alhes  of  that  genus*,  Qor  to  tho 
MosoEoic  Diiiosaitria ;  stiH  less  eon  it  be  considiTed  a  "  gene- 
ralized" form,  or  us,  in  any  sense,  a  less  perfoetly  organized  crea- 
ture than  the  Qecko,  whose  swift  and  noiseless  run  over  walls  and 
ceilings  surprises  the  modem  traveUer  in  wanner  olimutos  than  oar 
ownt.  And  whether  the  agi?  of  the  deposit  in  which  it  ocuura  be 
Triaaaic  or  Devonian,  Tderpeton  is  one  of  tho  most  aatoniahing 
exaiupk-8  within  my  knowledge  of  a  penitUnt  li/pe  of  animul  or- 
gauizatioQ. 


Rv       1 


2.  On  a  Sectioh  at  LrrcHAif  affording  evidence  of  Lasd-Glaciatios 
duriiKi  the  earlier  ptirt  of  the  Glacial  Period  iii  Kkolakd.  By 
H.  V.'WooD,  Jun.,  Eat].,  F.U.S. 

Tut.  stnictuTo  of  the  Lower  Drift,  and  the  limited  area  to  which 
it  is  confined,  conspire  to  show  that  this  country  first  encountered, 
and  for  a  long  period  anstained,  the  glacial  conditions  while  prin- 
cipally in  the  state  of  land;  for  not  only  do  the  limited  super- 
ficial extent  of  the  formation  and  its  rapid  attenuation  in  oil  di- 
rections, from  its  great  development  on  the  Crumer  coast,  ncL'essi- 
tato  an  intbrence  that  only  a  small  part  of  England  was  under 
■water  at  the  time  of  the  depositiou  of  tho  Lower  Drift,  but  the  great 
masses  of  eholk  and  chalky  debris  that  were  carried  into  tho  ntorioe 
sedimont  require  ua  to  admit  the  presence,  near  at  hand,  of  some 
terrestrial  chalk-area  fi'om  which  these  masses  were  detached ;  and  I 
imagine  that  it  does  not  require  any  illustration  here  to  satisfy 
geologists  nf  tho  fact,  so  obvious  from  the  appearance  of  iho  Cromer 
Cliffs,  that  much  of  the  chalk  of  Norfolk  was,  at  the  time  these 
masses  were  imhedded,  occupied  by  a  great  glacier,  from  whose  sea- 
ward termination  they  were  carried  and  dropped  into  tho  marine 
sediment. 

In  such  a  state  of  things  wc  should  naturally  look  for  some 
evidences  inland  of  the  terrestrial  glaciation  which  this  structuro 
involves. 

The  beds  in  section  on  the  Cromer  Coast,  forming  the  Lower 
Drift,  although  of  bo  great  a  thickness  there,  alter,  aa  I  have  else- 
where shown,  both  in  their  appearance  and  thickness  inland. 

*  Tbc  luitcrior  tusk -like  teoUi  nre  comparahlB  !□  Ihi^  anlcriar  teeth  of  SAyn- 
rlmniiinit  nnd  Diiyaodon,  on]j  ao  far  ns  ihcsc  sro  comparable  to  Iho  liVc  iMtli 
of  many  oiiatiDg  Liiardri,  e.  g-  Uromastrlx  and  Hatterta. 

t  Dr.  Manli-'U  suggi-sted  ihat,  »lioulil  llu'  lat«r1ian  rGlaliotis  of  Tettrpele» 
be  ottablji'lieil,  it  probabtj  dllli-recl  bixt  little  in  iu  phjaiognom;  and  ccoiiomj 
from  tbe  amoll  dieting  Icn-eelrial  LixonU. 


ia  ccoiiomj    i 


«.) 


irooD — SBcnoK  at  utcdam. 
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Soulh-eostwarfs,  in  the  direction  of  Norwich  ond  the  Tare  Valley, 

be  LovrciT  Drift,  or  at  Icftst  the  upper  or  contnrlod  i>art  of  it,  passes 

JDto  a  fine  britkeurih,  which  extiliits  no  eridente  of  anything  liko 

loiMtnol  couditiocB ;  but  ivcstwards  and  suuthwcst wards,  it  rapidly 

Huimcs  the  condition  of  chalky  loam,  ofteu  very  finely  stratified  or 

I  lunioated.  In  both  directions  it  uttenuat^M  to  less  than  a  t<>nth  of 
ibe  thickness  which  it  posseases  on  tie  coast,  and,  in  both,  pasaes 
lader  the  ihick  formation  of  the  Middle-Drift  sand,  appearing  only 
there  the  valleva  cut  down  to  it. 

Proceeding  in  the  direction  of  IJtcham,  we  losa  sight  of  it  alto- 
p-ther  under  the  Ifiddle  Drift,  that  formation  also  evenluiJly  dis- 
ippenring  in  this  direction  under  the  Upper  Drift,  or  wide-spread 
fouliler-clay. 

On  encountering  the  Lower  Drift,  in  its  form  of  chalky  loam. 
jpiin  at  Litchiun  town,  we  find  that  the  Middle  Drift  huB  ilisup- 

;  peared  in  the  interval,  the  Upper  Drift  resting  directly  on  the  luini- 

I  Uted  loom,  oa  is  the  case  alao  towards  Woaaenham  and  Swuflham, 
lilhough  a  small  tongue  of  it  nina  in  again  immeiliiitely  on  the 
»ulh  of  Litcham.     Fig.  1  shows  the  manner  in  wliiuh  th<j  Lower 

I  Ildft  recura  at  Litcham  town. 

Fig.  1. — Seeiitm  of  LUtham  Bill, 
8.  S. 


>.  rbttlk.  b,  LamiiuliKl  chnUiT  loom,  forming  tlie  inland  atlcnual^  pmlongn- 
Uon  of  till?  I'onforUMl  I.lrill  of  tils  Cromer  Gout  (6  fret  cxpoKd  under  rf). 
c,  Oiipcr  Drifl  (EouU^r-clB}').     d.  Conns  PcMtglacial  grBiol.  5  ^fcv. 

Now  the  condition  of  the  Clialk  over  which  this  attenuated 
fcpreoenlative  of  the  thick  beds  of  the  Cromer  Coast  occurs,  is 
one  of  much  interest,  as  it  seems  to  afl'ord  clear  indicatjonfl  of  tlio 
pueoage  over  it  of  a  glacier,  and  to  connect  itselt'  with  the  phu- 
aotnena  of  the  transported  chalk-maasea  of  the  coast. 

I  should  premise  that  over  much  of  Norfolk,  under  the  Drift-bedfl, 
and  even,  in  some  degree,  under  the  Fluvio-raarine  Crag  itself,  the 
chalk  presents  an  iipjicarancc  ijuile  diasimdar  to  that  exhibited  by 
it  in  the  south  of  Engliind  (where  it  was  protected  during  the 
Glacial  period  by  its  cxjvering  of  Lower  Tcrliaries),  and  for  some  1.5 
or  20  feet  from  its  surface  ia  in  the  impure  eiindition  which  gives  rise 
to  the  local  term,  of  "  3tarl  "  given  to  it  in  Norfolk.  This  condition 
Kcma  to  indicate  that  a  churiang  up  of  the  aurface  of  the  chalk  has 
been  efibcted  by  some  action  wliich  permitted  it  again  to  subside 
without  any  considerable  intermixture  of  foreign  ingredients  ;  and  it 
is  very  dissimilar  to  anything  wc  know  to  result,  or  can  by  geological 
phenomeiia  gather  to  have  resulted,  from  watcr-uotion.     Now  not 
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only  ia  the  condition  of  the  upper  15  or  20  foet  of  the  chalk  in  the] 
section  at  Litcham, upon  which  thelA)WerDrif't  rests,  such  as  this,  but., 
the  state  of  tbe  flint  bands  there  indicates  that  great  diaturbonce  has  '< 
taken  place  hy  a  force  acting  downu/arcU  from  llie  surface,  and  be- 
coming \ese  powerful  the  deeper  the  section  descends.  This  is  best 
displayed  in  a  part  of  the  quarry  where  the  Lower  Drift  ha«,  by  the 
postglacial  denudation  whioh  gave  rise  to  the  grave!  ((/),  been  re- 
moved ;  but  although  such  ia  the  case,  it  is  sufliciently  clear  fromi 
flimilar  although  less  striking  features  in  the  adjoining  quarry, ' 
where  the  Lower  Drift  occurs,  that  thia  force  was  exerted  before 
that  formation  was  spread  over  the  chalk.  By  tho  section  (fig.  2)  it 
■will  be  seen  that,  of  tlie  bands  of  Hint,  only  the  lowest  is  peri'ect  in  it» 
continuity,  (he  others  haiing  been  ruptured  hy  some  force  not  exerted 
from  below,  and  whose  intensity  diminished  downwards;  and  that  thia 
lowest  band,  although  not  ruptured,  indicates,  by  its  upward  cHr\-a- 
ture  under  the  spot  whore  the  bands  which  overlie  it  are  ruptured 
and  destroyed,  that  it  hns  su.ttained  in  a  less  degree  that  dragging 
towards  the  surface  which  has  been  powerful  enough  to  shatter  al- 
together tlie  bands  above  it.  In  the  body  of  the  ehalk  also  arc  galla 
or  cavities  filled  wth  dark-brown  clay.  These  galls  are  not  sections 
cutting  obliquely  acro.ts  pipes  or  potholes,  whieli  are  so  common 
where  tho  ch^Uk  or  other  soft  limestone  strata  have  been  aubjoctcd 
to  the  Postglacial  denudation,  and  into  which  the  bed  immediately 
over  them  commonly  descends,  but  are  cavities  filled  with  some  ma- 
terial quite  foreign  to  the  present  superincumbent  strata.  Pipes,  or 
potholes,  of  tlie  well-known  kind  do,  in  fact,  occur  in  the  adjoining 
quarry,  and  are  of  great  dimensions,  passing  completely  through  the 
thin  bed  of  Lower  Drift  exposed  there,  and  thence  thTough  some  20 
feet  of  chidk.  Those,  as  is  usual  in  similar  eases,  are  filled  with  tho 
gravel  (ft) ;  but  to  them  the  galls  of  day  shown  in  the  section  hav« 
no  relation. 

Fig.  2. — Sfction  at  Litcham  Lime-kUn, 


a.  Ghnlk  with  flint  banda,  biKxiining  grHdiiallj  more  iiitjxo-h?  ujiwjvrdft,  and  the 
flmtfl  becoming  deUichKl  And  siatlcrDd  in  tho  upjwr  part,  about  SO  feet,  i^ 
CoJirb^  red  Po'*tg]mual  grflriO-      +  Onllfl  of  dnrli-hrnwD  olay. 

N.B.  The  lilies  of  slmdini;  indi«itin({  tlip  oliali  in  lie  upper  part  of  the  section 
lire  not  to  bo  rvgordc^  an  I'inet  of  BlratiQl^stiu^. 

Closely  resembling  the  chalk  in  this  section,  are  several  of  tho 
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orted  moaacs  irabedd[>d  in  the  contorted  Drift  of  the  Cromer 

fSpediJly  that  in  which  the  limekiln  is  worked  under  Cromer 
htliouae. — galls  of  dark  sund  occurring  in  it  there,  as  those  of 
do  here, 

I  whut  prec-ise  actjon  tfaoee  galla  are  due,  or  what  the  elay  is 
i  Iht-ni,  it  is  diffionlt  to  say :  hut  the  appourancc  of  the  section 
»«  me  strongly  wilh  the  conviction  thut  wo  have  here  evi- 
'  of  the  passage  of  a  gliieier  over  the  8nrl:icc  of  the  chalk,^ — the 
of  the  hiLse  of  this  glncicr,  in  pliiceH,  to  die  saturated 
,  caused  by  means  of  the  intense  eongeliitioii,  huring,  during 
I  glacier's  onward  motion,  dragged  up  the  ebiilk  until  the  eoheaioii 
he  L'hiilk  itself  biJnnced  the  driig-ging  Hction.  and  the  miiss  puried. 
neutini"  this  section  with  the  miissea  seen  in  the  contorted  portion 
Lower  Drift  on  the  coast- sect! on,  we  aeera  to  see  the  process 
which  these  masses  were  drugged  from  their  matrix,  and 
onward  to  the  sound  into  wluch  the  glacier  disem1)ugued. 
I  is  probably  ia  the  retiremcTit  of  lliis  glacier  before  the  increaHitig 
Wamitli  wliieh  uslieretl  in  the  Middle-Drift  period,  that  this  thin 
bed  of  Lower  Drift,  which  spreads  over  so  much  of  Cetilrnl  and  West- 
ceutnil  Norfolk,  had  its  origin,  the  streams  of  chalky  silt  wliich 
the  grindiiif;  of  the  glacier  over  its  bed  produced  having  been  spread 
ont  as  the  glacier  receded  •. 

In  speaking  of  a  glacier,  T  do  not  refer  to  any  such  as  those  oc- 
curring in  mountain -regions,  hut  lo  ono  enveloping  the  whole  sur- 
face of  the  eonntrj-,  as  described  by  Dr.  Sutherland,  and  now  cover- 
ing the  land  around  Baffin's  Bayt-     The  distribution  of  the  three  di- 
TiaionH  of  tho  Drift  seems  to  show  thjit  much  of  the  centre  and 
south-west  of  Norfolk  was,  during  th-."  Lower- Drift  period,  the  seat 
of  this  capping  glucicr,  and  that  its  principal  seoward  termination 
was  in  the  direttion  of  Cromer,  whore  the  bulk  of  its  moraine  was 
spread  out  under  the  sen,  the  finer  silt  being  carried  south- east  wards 
to  form  the  Ijrickearlh  eontiunation  of  it  which  stretches  as  far  as 
the  northern  border  of  East  S-iff'-"— .   nJid  that  much  Oi'iio  seat  of 
this  gliieier,  from  its  more  cJio^ated  position,  remained  above  water 
during  tho  whole  MidiUf'' -Drift  period,  only  passing  under  the  sea 
when  the  groat  aobrae-Qf«n«>  of  t^e  Upper-Drill  (c  of  fig.  1)  or  tmo 
Boulder-clay  perio^  <«'  "^ 


I 


3.  On  the  paxisTBiroE  of  a  Third  Boul»ek-Clai  in  Noepoui. 
J  By  F.  W.  Haeihee,  Esq. 

reJoramunitaUiid  bj  Searios  V.  Wood,  Jun.,  Esq.,  P.G^.] 


\.  (Abridged.) 

The  deposit*'  T**^''*'  "*  '^^  subject  of  this  paper  is  shown  in  a  pit  near 

Trowse  jun^*.^'"''  ■>  ^^^  ^  ^^^  ^°^^  of  Norwich.     It  consists  of  a 

•  In  U.i«  Tin  '*  "•*  '"'""•  '^  (*of  »ecl.l)  wt.uid  onlt  ropro^nl  tlio  very 
uppcr.rjo.1  p«H  01       ""fF""!?™  °"^  "^  '''"  ""«"■  "'^  f^l  "f  'lia'  frit  "->  "ell 
Ibp  siibjucCTl  a      ■"'^"'■^Till,  boing  repnsenUjd  bj  Ibo  glaoiBted  kud-Burface. 
I  o.,..«  J — T      ^eol.  hoc.  .ol,  II.  p.  .■(01. 


I 


tiu»tt/o«m.i      «oi.  soc.  .oi,  ,1.  p. 


I 

J 


88 


PUOCEEDIlfOS  OF  THE  OBOLOOICiL  80CTETT. 


[Dec.  19, 


stiff  whitish  olay,  wholly  unstrtttified,  containing  much  chalt  di%ris 
Bud  occasional  quartzose  orraticB.  Ita  appoaranoe  ia  so  like  that 
of  the  Boiilder-clay  (No.  7  of  S^.  2  &  3)  which  caps  the  high  land 
on  each  side  of  the  valley,  that  hut  for  ita  position  it  couJd  iiot  be 
diatinpiished  ironi  it.  It  occurs  at  a  slight  elevation  from  the  bot- 
tom of  the  valley,  restinf;  on  the  chalk,  and  in  from  9  to  15  feet  in 
thickness.  In  one  part  of  the  pit  it  is  capped  by  laniinatod  eanda 
and  claya,  which  since  their  deposition  have  been  subjected  t^i  dis- 
turhancc  and  denudation,  as  represented  in  the  accompanying  section. 

Fig.  1, — Section  ta-hibiUA  hi/  the  pit  at  Trowtf  JTuttetion,  l>einff  that 
shown  below  the  RaUwnij  Embankment  in  Jig.  2. 


I.  Ciialk.  e.  lAminuUd  blui-  uhy,  pue^siiig  up 

a.  The  cloy.  into 

b.  Yellow  HSnd,  pnning  up  into  d.  Yellow  Htnd, 

e.  Warp. 

lu  May  1860,  Mr.  Searlee  Y.  Wood,  Jun.,  while  examining  the 
country  for  the  purpose  of  tracing  the  extension  of  the  Chillesfnrd 
beds  in  this  district,  ihscovered  a  still  more  extensive  devclupment 
of  what  I  believe  to  be  the  same  deposit,  about  three  miles  further 
down  the  valley,  near  the  Lunatic  Aayium,  and  within  a  few  hun- 
dred yards  of  the  well-known  Thorpe  crag-pit.  In  this  cuse  there 
are  no  laminated  bcda  overlying  it,  and  the  clay  ia  of  a  somewhat 
darker  colour :  b"f  !■.  ithur  reapecta  it  corresponds  with  that  of  the 
1  atl3lJij«{aj'5iStigiL'af,*!JAb81SB&^5)SUBBP  the  chalk,  and  but  slightly 

i"^.     Not  only  ia  there  hei*o 
turnpike  road  ia  cut 


^W 


deposit  relatively  to 

■  No.  7  ia  not 

ley,  its  place 

^is  gravel  ox- 

^!ith,  a  i)Ia- 

iiuees,  from 


CkJk  wilh  lliTit  bunds,  bpconiing  grBiiuallj  more  iiapur,'  uun       ■        ?,      „ 
(liuta  b.'comiiig  ctutached  iind  sentterpd  in  tho  upppr  part,  >ib.it^lay  Wo.  i 
Coar*-  red  PoMglai^ial  grSTPl.      +  Gnlli  of  dark-brown  claJac  presence  of 
.B.  The  linos  ■>(  Blinding  indioating  the  plialk  in  the  ttppeT  jx^^^^  ^^  BttUmp- 
«re  not  U>  be  rtgnrdod  an  lines  of  stmliileation. 

IClosely  resembling  the  chalk  in  this  section,  aro^c  ac?ont ^-rs'^W.-i 
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of  in  this  paper  is  more  recent,  not  nnly  tban  the  Boulder-day  Ko,  ', 
by  the  period  required  for  the  destruction  of  the  Intter  and  the  b\i\- 
eeqaeot  formation  of  tlie  great  sheet  of  plateau -grarel  No.  8,  bii; 
Oian  the  gravel  itself,  by  the  time  newssory  for  the  erosion  of  a  dii  ;■ 
Tolley,  at  this  point  three  i^uarters  of  a  mile  in  width,  and  iiiarr 
Yarmouth  much  wider. 

That  it  is  not  the  Boalder-elay  No,  7  thrown  down  by  a  fanl!, 
and  exposed  by  the  erosion  of  tho  valley,  is,  I  think,  eoni-lnsiTelj 
proved  by  the  faet  that,  in  both  the  cases  I  have  mentioned,  iho  ili'- 
posit  rests  directly  on  tho  ehalk. 

At  Bawbiirgh,  on  the  contrary,  five  miles  to  the  west  of  the  Troir» 
pit,  aud  eight  miles  from  that  at  Thorpe,  there  ore  several  esiwsui'  ■ 
of  Boulder-clay  wliich  occur  in  a  precisely  similar  position  in  l'« 
eamo  valley,  hut  whose  relative  poidtioQ  to  the  chulk  is  not  sho'iit 
in  the  eeotionn.  1  believe  ihia  ehty  is  identical  with  thnt  at  Trovm 
and  Tliorpo ;  but  as  ite  junction  with  the  ehalk  is  not  shown,  it  ntf 
be  that  it  ia  there  tho  Boulder-cluy  No,  7  faulted  to  a  lower  lc«l. 
and  underlain  of  course  by  the  beds  that  intervene  between  it  lunl 
tho  chnllt  along  the  sides  of  tho  valley.  At  Trowse  aud  Tboipa 
there  are  no  beds  whatever  between  the  chalk  and  the  cUy. 

A  reference  to  fig,  3  will  show  that,  while  to  the  south  of  tb( 
Eiver  Vare,at  Bramertoii,  nearly  two  miles  distant  from  the  pit,  and 
obtiqiiehi  across  the  valley,  the  Boulder-elny  (No.  7)  stUl  remain*, 
there  is  not  a  vestige  of  it  left  ou  the  side  of  the  river  where  tie 
deposit  in  ijucstion  occurs,  the  Boulder-clay  having  there  been  de- 
stroyed not  merely  before  the  valley  was  eroded,  but  before  the  great 
sheet  of  ])lateuu -gravel  of  Mousehold  Heath  was  deposited,  Tba 
mass  of  the  new  deposit  remaining  at  Thorpe  is  a  quarter  of  a  mile 
in  length  and  10  feet  thick  ;  consequently  any  hypothesis  of  its  lieing 
duo  to  a  slip  of  a  portion  of  bed  No,  7  into  the  valley  soemainiidmis- 
sible  without  adopting  the  extreme  supposition  that  it  travcllod 
across  the  valley  from  the  Bramorlon  table-land. 

In  the  cose  of  the  Troweo  pit  (fig.  2)  an  outber  of  the  Boulder- 
clay  (No.  7 )  stiU  remains  above  the  spot  where  it  occurs  ;  but  here 
tho  finely  Inminated  sauds  aud  chiys  overlying  it,  the  stratification 
of  which  indicates  an  upheaval  aud  denudation,  are  as  strong  an 
argument  against  its  being  referable  to  a  slip  as  the  non-occumoce 
of  tho  Bouldur-clay  above  it  ia  in  tho  other  inatoncc. 
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/n(rorfi«;fi"i) II.— While  engaged  in  accumulating  materialB  for 
Hie  definilion  of  tlie  range  in  space  autl  time  of  the  British  Pleinto- 
foifl  ITunUBaliu.  I  waa  forcibly  struck  by  the  peculiar  character  of 
thoae  found  in  the  Brick-i'iirlhs  and  gravels  ot  the  lower  part  of  the 
Thames  Valley,  an  compared  with  those  from  low-level  depositB  in 
other  parts  of  Britain  which  socra  stnitigraphically  to  bo  of  the  same 
date,  and  which  occupy  the  name  horizon  above  the  sea.  I  propose, 
therefore,  to  bring  before  the  Society  on  analysis  of  my  notoB  re- 
lating to  the  remains  found  on  the  north  side  of  the  Tharaos,  at 
nfoid  and  Grays  Thuirock  in  Essex,  and  on  the  south  sidu  at 
Crayford,  Erith,  and  Wickham  in  Kent,  together  vrilh  some  notices 
of  the  strata  in  which  they  octur. 

§  2.  Literature. — The  first  to  call  attention  to  these  deposits  was 
Professor  Morris,  who  published  a  valuable  paper  on  Grays  Thur- 
rock,  in  1S36*,  and  extended  hia  investigations  in  lt';i8t  to  the  other 
localities  under  cousiderstion.  After  a  careful  analysis  of  the  evi- 
denc(>  afforded  by  the  moUusca,  ho  inferred  that  "  their  connexion 
with  the  ancient  beds  of  gi-avel  was  a  subject  requiring  further 
elncidation,"  and  abstained  from  drawing  any  conclusions  about 
their  exact  age.  Dr.  Falconer,  in  1857t,  in  his  masterly  treatise  on 
the  Mastodon  and  Elcpbant,  recognized  ■'  the  true  Phocene  assora- 
blage  of  species"  at  Grays  Thiirrnck  and  the  lower  beds  at  Brent- 
ford, and  thence  inferred  that  they  were  of  an  earlier  iigo  than  any 
part  of  the  TiU  or  Boulder- clay.  Jlr,  Preatwich,  on  the  otber  hand, 
in  1804,  considered  the  depoBita  at  Ilford  to  belong  to  the  Qua- 
ternary Low-level  Gravels  of  the  Thames  Valley,  and  to  bo  of  "  lato 
Podtpliocene  age"§,  while  Mr.  Searles  Wood,  jun.,  expressed  in 
1866|[  his  conviction  that  the  scries  at  Ilford,  Erith,  and  Wickham, 
which  he  terms  the  Lower  Brick-earth,  is  "in  age  younger"  than 
the  Boulder-clay,  and  older  than,  as  well  as  distinct  from,  those  at 
Grays  TbTirrock.  The  discussion  of  these  conflicting  views  we  must 
defer  until  we  can  collect  evidence  both  physical  and  palteontolo- 
gical  on  the  subject. 

•  Mag,  of  Nut.  Ilisl.  (Lnudon'a).  1636. 

t  Ann.  A  Mng,  .if  Nat.  Hist.  1838. 

t  Quarl.  Joura.  Gmil.  Soc  ToL  liv.  p.  83,  1858, 

j  Oeolu^icol  Mof^ine,  vol.  i,  p.  'UTi,  lSf}4. 

H  Qeolt^icat  HagaziDO,  vol.  iii.  pp.  .')B-61,  1866. 
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The  most  couvenient  term  for  lie  whole  series  is  that  used  by 
Mr.  Searles  Wood,  jun.,  "  the  Lower  Brick-earthB,"  tmdor  which 
name  they  are  described  in  this  essay. 

§  3.  Seetioits:  a.  Ilford.  The  mammaliferooB  deposita  at  Ilford 
consiBt  of  lenticular  muBaes  of  stratified  Brick-earth  and  fine  river- 
gravcls,  and  sands  that  are  vety  variable  in  section.  Those  lying 
on  the  west  side  of  the  road  from  Ilford  to  Biirking,  immediately  to 
the  north  of  a  rectangular  entrenchment,  probably  of  Honian  date, 
that  occupies  tLe  angle  made  by  the  junction  of  a  small  affluent 
with  the  river  Itodiiig,  constitute  tlie  Upball  brickfields,  elevated 
about  aO  feet  above  the  alluTium  of  the  Thames.  The  pit  in  which 
tho  rcniarkable  skull  of  Shinoctroi  Irjiiorliinvs,  Owen,  was  found  by 
Mr.  Antonio  Brady  in  1805,  presented  the  following  acctioD  (Fig.  1). 

Fig.  1.— Section  at  Ujihall  Pit,  Ilford,  tonth  nih. 

P^^-^^SsSJ SorfiHT-ioil,  from  I  loSfcrt. 

■  !?S^/^^-^\ —  IrTpgiiUrlj-  itntiard  brioli-wmh  inJ  ipriTri.  6  fcrt. 
■-  TnvffnUr  Ikjct  or  Oint-j^Td,  \  UkA, 

—  Pine  »d  ud  gnj  maaj  huan,  4  tret. 

—  fina  BodiandihwaUte-nilinind  brick-rutlii,  S  tnrt. 
--  Tellow  Hod  wid  gr^Tfll. 


The  base  of  the  pit  (No.  1)  consisted  of  yellow  sand  and  gravel, 
composed  of  flint  for  tjie  most  part,  but  with  a  few  pebbles  of 
quartz,  and  containing  shells  of  Anodon  and  Corhicula.  It  is  the 
surface  water-bearing  stratum  of  the  district,  and  rests  on  the 
London  Clay.  Inimediately  above  this  is  a.  series  (No.  2)  of  fine 
Bands  and  chocolate -coloured  Brick-earths  containing  layers  of 
pebbles,  clayey  bands,  and  layers  of  shells,  which  are  of  the  usual 
species  and  very  abundant.  From  near  tho  bottom  of  this,  Mr. 
Brady  obtained  tho  very  remarkable  skull  above  mentioned,  and 
a  vast  ()uantity  of  other  remains,  which  will  be  enumerated  in 
the  tabulated  list  of  mammals  from  tho  I/)wer  Brick-earths  of 
the  Thames  Valley.  There  are  numerous  concretions  also  of  car- 
bonate of  lime,  and  specimens  of  Heltj:  nemornlh.  On  this  is  super- 
imposed (No.  3)  a  fine  red  and  grey  sandy  loam,  with  its  stratified 
layers  rippled,  and  containing  large  quantities  of  shells  and  bones. 
At  its  base  is  a  layer  of  sheUs  passing  into  a  band  of  pebbles ; 
and  on  this  rested  (the  workmen  informed  me)  the  large  bead 
of  the  Slammolh  that  is  preserved  in  the  British  Museum,  having  one 
of  ila  tusks  still  occupying  the  alveolus.  Next  to  this  comes  an 
irregular  layer  of  gravel  (No.  4)  composed  of  flint,  both  lingular  and 
waterwoni,  of  pebbles  derived  directly  from  the  Eocene  beds  and  from 
the  Chidk,  and  of  iinnrtz.    This  is  covered  nnctjnformably  by  a  bed  of 
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d»7  (Ko.  5),  Brick-earth,  and  grarel,  irrcttularly  utratiHed,  with  tli« 
lnyvra  bigblj  oontarted,  and  of  auch  an  irregular  coiil'iisod  cliurucler 
tbAl  no  n'cognizL'd  goolo^'ifiil  Iltiii  will  accurately  express  iia  ntiture. 
Il  is  ttrmcd  Lofss*  by  Mr.  Prestwich,  and  is  the  exact  cquivaleiA  of 
the  ■•Trail"  dMcribed  by  the  Rev.  0.  Fiaher  ia  the  eummer  of 
1866t,  It  contaiua  pebbles  of  quartz,  sundstoni"  of  probubly  Car- 
btmiferonj  aa  well  a^  of  Eoceae  age,  clialk,  and  Lydiun  atone,  with 
xngnlar  and  watt:rwom  ftint«.  Largo  tubular  tlinta  and  masses  of 
gnf  wethers  (one  of  which  weighed  at  least  21}  pounds)  occur  io 
the  lower  part.  There  lire  niso  iire^lar  layers  of  jieroxide  of 
manganese  and  of  a  femiginoua  con{;loracrate.  There  is  one  point 
dteerving  attention  io  thia  bed  ;  tbo  lung  axes  of  the  pebbles  ore 
in  the  main  vertical,  instead  of  occupying  the  hoiiiontal  position  of 
those  which  have  been  deposited  by  water.  The  surfuce-soil  (No.  tt) 
nsta  on  the  contorted  Biui'aee  of  No.  5,  occupying  the  hollows  and 
varying  from  1  to  3  feet  in  ihicknees :  it  is  merely  the  otdinary 
r&in-wosh  of  the  district. 

An  examination  of  thia  section  proves  the  threefold  nature  of 
the  deposits.  The  flnviatile  shells,  aa  well  as  the  rc^'ular  stratilicatjon 
and  the  even  sorting  of  the  pebbles,  show  that  Lbe  beds  &om  1  to 
3,  and  perha^is  4,  have  been  the  deposits  of  frosh  water  undisturbed 
by  the  presence  of  tloating  ico;  No.  5,  on  the  other  hand,  by  the 
coniu.sion  of  its  bedding,  the  admixture  of  elay  with  sand  and 
gravel,  and  the  presence  of  pebhlea  of  chalk  and  of  large  ti'unsported 
boulders  of  greywothera  and  of  flint,  is  proved  beyond  all  doubt  to 
be  of  glacial  origin^to  have  been  carried  down  by  the  ice  and  de- 
posited, uu  its  melting,  upon  the  eroded  top  of  the  fluviatile  deposits 
below.  According  to  Mr.  Prestwich,  "  it  ia  formed  of  reconatrueted 
London  Clay  and  of  gravel  derived  partly  from  the  lioulder-clay." 
Thia  view  may  possibly  be  true  (and  its  truth  or  falaehood  docs  not 
aficct  my  argument):  hot  a  careful  examination  compels  mo  to  beUeve 
that  there  is  no  proof  of  the  derivation  of  this  glacial  deposit  from 
the  WTe«k  of  the  Boulder-clay,  while  on  the  other  hand  tho  cJayey 
nature  of  the  bed  was  probably  owing  to  portions  of  tho  Tendon 
Cloy  having  been  caught  up  by  the  ice  in  tho  higher  grounds.  The 
Boulder-clay  itself  to  tho  uordi  of  Brentwood  may  have  been  com- 
posed precisely  in  the  same  manner.  Whether  or  no  this  deposit 
be  a  true  Boulder-clay  is  in  my  opinion  nltogelhor  an  opeu  queatiuii. 
Its  exact  relation  to  the  Bouldcr-clay  to  the  north  has  not  yet  been 
proved,  and  we  can  only  be  certain  that,  whencosoever  it  came,  It 
was  Ironsported  liy  ice,  and  that  it  proves  the  climate  under  which  it 
was  deposited  to  have  been  much  more  severe  than  that  under  which 
the  mammBliferouH  fluvintile  grovels,  free  from  ice-action,  were 
formed.  At  the  top  of  all  is  the  result  of  the  atrnospheric  wear  aud 
tear  of  the  gronnd  under  temperate  conditions  of  climate. 

The  mammalian  remains  are  found  scattered  throughout  the  beds 
2  and  3,  more  abundantly  however  in  the  layers  in  which  the  heads 
nf  Rhinoceros  sud  Elephant  occur.     None  of  them  presents  any 

•  Oeological  MugiiKinp,  rol.  i.  p.  24.'i,  IBflt 

It  Qimrt.  Journ.  GcoL  Boft  Tol.  nii.  p.  5Kt  i-i!  trq..  ISflO. 
fOL.  XXni. PiKT  1,  I 
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traces  of  roUiiig,  the  most  minute  proceeses  nnd  the  most  di^ckte 
ridges  being  as  perfect  us  in  the  day  when  they  dropped  from 
the  decaying  carcaRes  swept  down  by  the  current.  They  are 
therefore  in  exactly  the  Bame  poaition  bb  when  they  originally 
dropped  from  the  stranded  or  floating  animal,  and  are  not  derired 
from  any  prcesistcnt  mammalian  deposit — a  very  important  faot 
in  determining  the  palieontological  age  of  the  beds. 

Other  pita  have  been  opened  in  the  same  layer  of  Brick-earth  in 
the  ncighbonrhood  of  Ilford,  and  have  afforded  vast  quantities  of 
remaina  to  the  cabinets  of  collectors  for  the  last  fifty  years.  Uoat 
of  them  arc  now  closed.  The  Sfammalia  which  are  in  Dr.  Cotton's 
collection  were  obtained  from  one  of  these  pits  at  a  depth  of  15  feet 
below  the  surface,  or  from  the  same  horizon  as  the  head  of  the  Mam- 
moth indicated  in  my  section  (fig.  1). 

Kg.  2.— Section  at  Mr.  Ptanorit  Pit,  Oroya  Tlmn-ock. 

— — '  Syibni-aall.  3  Iiwt. 

'— -  •Tnll,-  from  S  Is  4  fe«t. 

I FaW'bpddad  niidB,  ud  lFnUnili>r  (mrl-brdi,  10  ttH. 


— >-  Gt*j  UmiDAtnd  dUt,  with  Han  ot  irvTil,  4  fcvL 
LeBticuUr  muB  df  ih^lU. 


l4uiiiuW  gttj  taS  rtddinh  olnTt.  inlmtrUiBnl  wtlh  nnd  asd  (tiitfI, 
It  f*rl. 


j^  -.  Bud  Ud  mnl,  10  tirl. 


Ctwik. 


/3.    Gi-ai/n  Tli'in-otk: — The  Brick-earths  at  Grays  Thurroek  are 
Bitual«d  on  the  north  bank  of  the  Thames,  about  VZ  miles  to  the  east 
of  those  at  Ilford,     The  summit  of  the  ground  at  Mr.  Pearson's  por- 
tion of  the  laige  brickfield  is  about  40  feet  above  the  level  of  the 
alluvium,  from  which  it  is  separated  by  alow  bank  of  gravel ;  on  the 
north  aide  it  abuts  against  the  Thanct  Sand ;  and  at  the  poiat  where 
the  section  (fig.  2)  is  taken  it  rests  directly  on  the  chalk,  occupy- 
ing an  area  about  one  mile  long  and  a  quarter  of  a  mile  broad,  between 
Grays  and  little  Thurroek.     On  tlie  north  side  of  Mr.  Pearson's  pit 
.  the  following  section  is  presented: — Immediately  on  tie  top  of  the 
""'halk  ia  a  deposit  of  sliaq*  sand  and  gravel  (No.  1),  consisting  of  anb- 
^''^Kular  and  rounded  flints,  with  u  few  pebbles  of  quarts,  and  contain- 
'"**      sheila  of  Anodon,  CorbictiJa,  Vnio,  and  other  characteristic  fosaila. 
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wmaag  vhich  lMi.r  ntmontlit  in  to  be  found.  Resting  ponformahly 
on  this  ia  a  series  of  laminatod  prey  anil  rcildifth  clnjn  ( No.  2),  inter- 
stratified  wiLh  sand  and  ftnc  eeamn  of  grxvcl,  and  containing  ve^- 
l>Ue  unpntMions,  with  the  uaual  shells  and  mamnialian  bonm.  The 
latter  arc  comparatively  rare.  The  colour-bands  of  HcIIjt  nrmnrali* 
are  almwt  aa  brilliant  as  in  the  snails  now  living  in  our  hedgerowa. 
At  the  top  of  thiB  is  a  lenticular  maw  of  shells  (No.  3)  of  Unio  pltio- 
nim,  Cycitu.  Pitidium,  Anri/liis,  &c.,  deercnsifig  from  a  foot  to  a  thin 
byer  an  inch  in  thickness,  which  passes  in  other  parts  of  the  pit 
tnio  a  thin  bond  of  pebbles.  In  its  upper  part  is  a  thin  layer  of 
famiginous  gravel,  comjMiM-d  of  flint  with  n  few  pebbles  of  quart/. 
Prom  this  point  Mr.  Etlicriilge  obtained  a  nearly  perfect  lower  jaw 
of  Klepfuu  atUiifUia  in  1S<!4,  which  in  company  with  liim  I  saw  in 
ii(u  along  with  the  antler  of  a  Ited  deer  and  the  skull  of  Bot  primi~ 
ytttiiu.  It  is  the  prindpol  mammal iferous  bed  in  the  pit.  As  both 
valres  of  the  fresh-water  shells  are  preserved  in  apposition,  it  is 
erident  that  they  lived  on  the  spot  where  they  are  now  found.  A 
gTvy  laminated  clay  (No.  4)  rests  conformably  upon  No.  3,  ron- 
tttining  a  seam  of  gravel,  composed  of  flint,  with  a  few  quartx  pebbles, 
and  covered  aLw  conformably  by  No.  5,  a  scries  of  false-bedded  sondi, 
and  lenticular  grayel-boda  without  organic  remains.  Lying  un- 
conformably  on  these  is  (No.  6)  a  rnindi)  irregularly  contorted  layer, 
"th«  trail  "  of  Mr.  Flaher,  containing  angular  and  waterwom  flints, 
luge  tabular  madsos  of  flint,  and  pebbles  of  quartz.  Above  this, 
again,  is  the  rain-wash,  composing  a  surface-soil  of  from  2  to  3  feet 
in  thickness  (No.  7). 

The  threefold  nature  of  the  strata  already  noticed  at  Ilford  is  visible 
also  here.  The  bods  from  one  to  five  inclusive  ate  undoubtedly 
the  result  of  currents  of  fresh  water  free  from  gravel-laden  ice,  while 
No.  ft,  as  shown  by  the  irregular  size  of  its  pebbles,  its  tabular  flints, 
its  contortions,  and  its  irregular  deposition,  owes  its  presence  to  ice 
fa)  wme  form  or  other,  and  was  not  formed  nnder  the  same  conditions 
as  the  flufiatile  beds  below.  Its  sandy  nature  may  be  owing  to  the 
Tbancft  Sand  (which  forma  the  northern  boundary  of  the  briek-pit) 
having  been  caught  up  bj  the  ice  and  deposited  on  its  meldng,  jnit 
as  the  clayey  nature  of  the  trail  at  Ilford  waa  probably  owing  to 
porttoDH  of  the  London  Clay  being  in  like  manner  transported.  The 
rain-wash  is  the  product  of  the  disinlegration  of  the  deposits  at  a 
higher  level  under  a  temperate  climate.  To  the  aouth  of  this 
pit  is  another,  near  Little  Tharrock,  which  is  devoid  of  organic 
remains. 

None  of  tho  bones  are  rolled,  or  mutilated  in  any  way ;  and  all 
present  the  appearance  of  having  been  dropped  directly  from  eiireases 
swept  down  by  sorne  ancient  river,  in  the  exact  positions  in  which 
they  arc  now  found.  Among  other  curious  remains  of  mammals  ore 
the  coprohtes  of  Hi/trmt  tpelaa,  which,  so  far  as  I  know,  have  not  been 
diecovered  in  any  other  river- deposit. 

y.  Crat/fortl.  The  next  series  of  Brick-earths  that  comes  be- 
fore our  notice  is  that  situated  on  tho  south  side  of  tho  Thames, 
folly  0  miloB  in  a  straight  line  from  Grays  Thurrock ;  it  occupies 
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the  lower  ground  between  Eritli  and  Orayford,  and  constitutes 
unbroken  mass,  which  has  been  worked  in  many  plaoea.  The  two  i 
lions  I  hove  chosen  tor  this  paper  are  from  its  BontheTn  end  near  Cra]| 
ford  and  its  northern  at  Eritb.  and  afFord  n  fiijr  example  of  the  i 
The  first  (fig.  3)  is  ihut  of  the  nortieni  side  of  Stonehom'fl  pit,  half  ( 
mile  to  the  north  of  Cra^'ford,  and  marked  Briekfielcb  on  the  ma 
From  it  wore  obtained  the  wonderfij  eoUectiona  of  foBsil  mammalB  I 
the  posHcsaioQ  of  Dr.  Spiirrell  and  Mr.  Grantham.  On  the  west  ^ 
the  Brick -earths  abut  directly  on  the  Thanet  Rand,  whieh  must  hi 
constituted  the  banks  of  the  river  in  which  the  deposits  were  fon 
At  the  bottom  of  tho  pit  is  a  thick  bed  (No.  1)  of  red  and 
loum  with  concretions  of  carbonate  of  lime,  on  which  rests  en 
irregular  layer  of  pebbles  (No.  2)  for  the  most  part  black  and  of 
Eocene  ape,  with  greywether  pebbles  and  snbanpular  flints^dcriv'ii 
directly  from  the  chalk.  No.  3  conaiflts  of  a  sandy-gn-y  and 
reddish  Brick-earth,  the  thinning  away  of  which  causes  the  Uyprnf 
gravel  ahove  (No.  4),  containing  sholls  and  mammaliftn  remains,  In 
coalesce  with  No.  2.  No.  4  is  composed  of  Buhnngular  and  Eocon* 
flints  ;  it  contains  calcareous  coMcretione,  and  is  in  places  fermgiDom. 
On  its  top  is  the  principal  mamnjalinn  bed  in  the  pit  (No.  5).  lon- 
siating  of  loamy  chocolate-coloured  Briek-e^rth,  fiJlof  calcareoiw  rnn- 
cretioiis  and  shells.  Above  this  is  8  feet  of  fine  stratilie'l  •anifc 
(No-  6),  nith  an  abundance  of  the  nsuiU  freshwater  shells.  K«siiiis 
uneonformnbly  on  lliis  ia  ati  irregular  reddish -candy  contorted  stral^iin 
(No.  7),  fidl  of  large  flints,  both  angular  and  waterwom,  and  of 
quartz  pebbles.  The  confusion  of  ilabeddingis  a  remarkable  surfaw- 
□ontrasC  to  tho  borizontality  of  the  beds  below.  Above  this  is  (be 
aoU  (No.  8).     « 

Fig.  3. — Section  at  Sloneham't  Pit,  Cratjford. 

BnrfUe-BoU,  fram  I  Uf  2  fffit. 
^^~  Irr^ffolar  btd  ofivdduh  nnd.  wiUi  Blnti  Kod  qu^TtiprbhlMt  tl 
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|diffOTeat  circunistanoes  of  deposit,  ta  obe<>iTable.     Ita  ducrepanoy 

the  admLrahlc  soctioD  given  in  1838  by  Professor  Morris  may 

:  explained  by  the  variability  of  tho  beds  in  the  ciionnoua  pit. 

he  top  of  the  Brick-corth  is  about  50  feet  above  the  alluWum  of  the 

1,  Erith.  The  seoond  brick-pit  is  Mtudted  on  tho  right-hand 
of  the  road  from  Erith  to  Crayford,  immodinEely  after  it  ban 
.  the  North  Kent  Kailway,  and  about  one  mile  from  that  at 
Cr^iord.  It  ia  jjeculiariy  intereatiiig  as  alfording  «  section  from 
the  top  of  the  Woolwieh  bedB  down  to  the  Chalk,  as  well  aa  proving 
It  the  Brick-earth  reats  on  the  edgea  of  the  Eocene  atrata,  and  in 
■hollow  exeavated  in  the  Chalk.  Id  the  diagram  (fig.  4)  I  have  not 
apted  to  give  the  horiiontal  diatribuliou  of  the  strata,  but  merely 
I  vertical  thiekucae. 

Fig.  ■i.SfelioH  at  WhiU't  Pit,  Erith. 


Vertiral  Male  g^  in.  to  b  foot.    Horiiontsl  ntent  not  r«pnacnt«d. 

Chalk  HiUi  Hinla.  />.  Tlianr^t  San<),  wJlJi  a  lafer  of  tubular  flints  nt  the  bus, 
r-  Woo^wic'h  ?<Bncl.  d,  StJIT  blatk  olay.  f.  Lputipulor  luoaa  r'f  aboUs. 
/.  Bod  of  black  Eocene  flinii,  wilb  quartr  [lebblea,    g.  Surflice-«oil. 


\ 

K  ^t  the  base  both  of  the  Eocene  beds  and  of  the  Brick-earths  lies  the 
Chalk  with  fllnta,  nearly  horizontal,  and  quarried  to  u  depth  of  more 
than  100  feet  (a  of  section  A).  Above  this  ia  the  Thanot  Sand  with 
the  usual  layer  of  tabular  flints  at  its  base  (6  of  the  aomo  section), 
and  with  a  dip  of  10°  to  the  N.N.W.  It  is  overlain  by  the  Woolwich 
sand,  reddish-brown  in  colour  (r),  containing  a  bed  of  atone,  and  in 
its  upper  port  consisting  of  sandy  and  loamy  layers  with  Septaria 
and  many  ahelb,  on  which  reata  conformably  a  stiff  black  clay  with 
few  shoUa  (d).  Above  this  ia  a  lenticular  mass  of  Eoceue  ehells, 
rery  irregular  (f),  capped  by  a  bed  of  black  Eocene  flints  with 
B  few  (]uartz  pebbles  (/),  at  the  top  of  which  ia  the  surface-soil  (j;). 
a  and  t  are  peculiarly  interesting  as  preacnting  the  beds,  in  gilu, 
whence  some  of  the  materials  of  tho  "  Trail "  covering  the  Brick-earth 
were  derived. 

At  50  paces  to  the  south  the  gravel-aerieB  comes  suddenly  in,  at 
seetion  B,  where  14  feet  of  reguluriy  Btratified  sandy  gravel,  com- 

mmed  of  Eocene  fiints,  angular  aud  waterworn  flints,  and  <iuiirtK 
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]H'bbIes,  feirnginouB  in  plaoca  and  chained  with  peroxide  of  man- 
gAnme  (No.  1 ),  is  overlain  by  a  sharp  sand  containing  Kocr^nc 
pebbles  (No.  2},  and  this  again  by  a  sandy  loam  (No.  3),  in  a  trough 
of  which  is  a  layer  (No.  4)  of  rearranged  black  clay  from  d  tt 
sectioD  A;  above  is  the  surface-soil  No.  5.  These  beds  abat  shajphr 
on  Uie  "Woolwich  aeries,  and  rest  on  the  Thanet  sand.  Section  C, 
taken  71  paces  further  to  the  south,  reproduces  the  beds  1  &  2  of 
the  preiious  section  covered  nnconfonnably  by  e  maas  of  black  cby 
(2)  highly  contorted  and  full  of  black  Eocene  pebbles-  SttU  furlher 
to  the  south  and  close  to  the  bridge  crossing  the  tr&mway  is  BCvtioB 
D,  showing  5  feet  of  gravel  of  the  same  character  as  in  B  i  C, 
covered  coDformahly  by  regularly  stratified  sandy  Brick-earth 
(No.  2),  npoD  the  eroded  surface  of  which  is  a  masa  of  clayey  and 
gravelly  "  trail,"  miied  up  in  n  rtmnrkablc  manner,  and  containing 
in  its  masp  large  nuniberB  of  comminuted  Eocene  shells  derived  frrm 
«,  of  section  A.  A  Urge  block  of  black  clay  with  its  angulnr  ebupe 
preserved  (shown  hy  tho  thick  horizontal  linee  iu  Ihe  section)  w«i 
resting  in  the  middle  of  this  bed.  Around  it  paeeed  the  hi)^v 
contorted  layers  of  "  trail,"  and  cloee  to  it  was  a  ma£E  of  comminul^ 
■hells.  It  corresponds  exuctly  with  the  black  clay  (d)  of  A, 
Section  E,  taken  at  the  deepest  point  iu  the  brick  pit,  shows  a  thick- 
ness of  6,5  feet  of  chocolate- coloured  and  grey  loams,  with  sandy 
partings  and  honKontally  bedded  Icnlitular  patches  of  grarel  con- 
taining freehwater  sheUs  and  mammalian  bones,  and  covered 
by  4  feet  of  "  trail"  and  one  foot  of  surface  eoil.  The  section  F, 
close  to  the  highroad,  shows  a  msrked  decrease  in  the  thickncfs  of 
the  beds,  the  firick-earths  at  its  base  being  not  much  more  than  IS 
feet  thick  (No.  1),  covered  by  a  foot  of  falsc-hedded  ssnd  with  shelU 
(No.  2),  abofe  which  is  a  layer  of  Brick-earth  with  c-alcareousnnlulis 
(No.  3).  Upon  this  rests  unconformably  the  "trail"  (No.  4),  full 
of  Eocene  shells,  of  its  usual  irregular  structure,  from  6  to  8  feet 
thick,  and  capjied  by  the  surface-soil  (No.  5). 

The  summit  of  the  Brick -earth  is  about  45  feet  above  the  level  of 
the  ThiimeB  alluvium.  In  this  pit  also  we  have  the  threefold  nature 
of  the  deposit  repeated  aa  in  the  rest.  We  can  not  only  see  the 
stones  and  masses  of  Eocene  shells  and  clay  imbedded  in  the  "  trail,'' 
but  we  can  also  trace  them  to  the  beds  from  which  they  were  torn. 
It  is  altogether  impossible  that  an  angular  mass  of  clay  could  be 
transported  more  than  150  yards,  preserving  its  angularity,  and  <le- 
posit«d  in  such  a,  matrix  hy  any  other  agency  than  that  of  ice.  It 
would  in  a  short  time  have  been  destroyed  by  the  wash  of  water 
under  ordinary  tcmperaiurea.  The  hori/ontalily  of  the  beds  below 
proves,  88  in  the  other  cases,  that  the  river  which  deposited  them 
not  burdened  with  melting  ice. 

Wirl'ham.  The  last  of  the  series  of  Brick-earths  which  fo: 
the  subject  of  this  essay  is  that  about  half  a  mile  north  of  East 
Wickharo  Church,  on  the  left  side  of  the  road  leading  from  thence  to 
Plumstead.  It  is  estensivelyuscdinbriekmnking.  The  section  now 
exposed  present*  50  feet  of  chocolate- coloured  loams,  devoid  of  shells 
and  bone*,  but  highly  charged  wiih  t-now-white  crystals  of  carbcnate 
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if  lime,  which  form  ramifications  in  every  direction.  The  layer  of 
id  and  gravel,  whence  the  remains  in  Dr.  Spurrell's  collection,  and 
die  muaoum  of  the  Royal  Artillery  ut  Woolwich,  were  obtained,  is 
worked  out.  Mx.  Flaxman  Spurrell,  however,  who  earefuUy 
worked  at  it  some  years  ago,  has  informed  me  that  it  occurred  near 
the  bottiim  of  the  pit.  In  the  upper  part  the  Brick-earth  passes  into 
ithe  tilth  without  any  well-marked  surfiice-aoil,  excepting  thut  arisiDg 
im  its  own  atmufipheric  disintegration,  and  ia  at  the  present  timo 
ling  swept  down  into  the  valley  below  by  the  rain  and  frost.  It 
.,  indeed,  undergoing  a  procesa  of  denudation  such  aa  none  of  the 
or  sections  present,  ^Tiether  or  no  the  absence  of  "trail"  can 
BBcribed  to  this  cause  may  perhspa  be  an  open  question  :  but  on 
the  whole  I  am  inclined  to  beheve  tiiat  this  pit  afforded  no  ejtception 
to  the  rest,  and  that  the  "trail"  has  been  removed  by  the  same 
process  that  is  going  on  now. 

The  escesa  of  carbonate  of  lime  in  the  strata  will  probably  account 
for  the  absence  of  the  usual  freshwater  shells.  The  mammalia  present 
no  direct  evidence  as  to  the  relation  in  point  of  time  of  this  to  the  other 
Brick-earths,  as  they  consist  merely  of  the  Urus,  Bison,  Horse,  Mam- 
moth, and  the  tichorhiue  and  leptorhine  Khinoceruses.  As,  however, 
it  stands  at  about  the  some  height  above  the  level  of  the  Thames 
alluvium  (from  30  to  40  feet)  as  the  rest,  and  as  no  remains  of 
Boindeer  have  been  found  in  it,  I  am  inclined  to  agree  with  Professor 
Horris  in  clas*iifj-ing  it  with  the  rest. 

In  Dr.  Spurrell's  collection  are  two  metacarpals  of  Bison  from 
this  pit,  with  the  first  phalanges  in  their  natural  position,  which  of 
course  proves  that  the  bones  must  have  been  held  together  by  liga- 
ments at  the  time  of  deposit. 

On  the  opposite  side  of  the  valley  is  an  admirable  section  of  the 
siltcd-up  bed  of  an  affluent  into  the  stream  that  once  flowed  through 
the  valley.  The  Thanet  Sand  is  cut  down  to  the  Chalk,  and  the 
hoUuw  thus  formed  is  filled  with  Brick-earth  of  the  same  nature  na 
at  just  described. 

4.  Inftrewea from.  Sfetimis.-^kri  examination  of  the  above  sections 
ickham  excepted)  proves  that  the  beds  which  they  each  represent 
are  of  precisely  thoaame  geological  date,  whatever  that  maybe.  All 
of  them  exhibit  the  three  conditions  of  deposit  in  the  same  order, 
namely :— First  of  all  a  comjiuratively  temperate  period,  during  which 
the  water  brought  down  sand  and  gravel,  and  was  not  burdened  wilh 
ice-rafts.  This  is  proved  by  the  even  bedding  and  the  horiiontality  of 
the  fluviatile  beds,  as  well  as  by  the  regular  sorting  of  the  sands  and 
gravels.  Then,  after  on  interval  of  unccrtnin  duration,  represented 
in  aU  the  sections  by  the  erosion  of  the  upper  iluriutile  beds,  camo 
a  period  of  intense  cold,  in  which  stones,  sand,  clay,  and,  indeed, 
whatever  came  within  the  reoch  of  the  ice  in  the  neighbourhood, 
was  caught  up  and  deposited  in  a  most  confu.sed  jumble  on  iu 
melting ;  and,  lastly,  after  this  the  rain-wash  on  the  top  of  all  indi- 
cates the  obtaining  of  temperate  conditions  iu  th*;  Thames  Valley. 
The  '■  trail,"  totally  devoid,  so  far  aa  I  know  it,  of  oLganic  remaina, 
may  bo  the  ice-wash  (.if  I    may  coin  a  term)  of  the  neighbour- 
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bood,  and  the  result  of  the  moltiiig  of  masses  of  ico  formed  iu  lh» 
winteT  in  tbe  higher  groiiadB,  and  Bliding  down  into  the  lower  at 
the  break-up  of  the  froats  in  the  spring.  This  b^othesis  wouU 
explain  its  micoofonnity  to  the  beds  on  which  it  rests.  The  iden- 
tity of  physical  conditions,  then,  as  well  us  the  evidence  afforded  bj 
the  Tables  of  the  fauna  given  below,  proves  that  Mr.  Seartcs  Wood'a 
view,  that  the  Grays  Tburroi-k  deposit  ia  of  later  date  than  the  rest, 
u  altogether  nntenablo,  and  that  Profussor  Jlorria  waa  right  when, 
in  1S38.  he  united  them  into  one-  group. 

5,  Ffttarea. — Let  us  now  pass  to  the  evidence  afforded  by 
the  Testaoea.  The  following  list  of  shells,  parUy  fiuviatilo  and  ia 
part  torrestrial,  ia  made  prineipally  from  my  own  notes  taken  in 

Liu  of  Tutaeta  from  tlie  Lower  Bridc-tartha. 


Corbicuta  fluminalii 

Cyclas  cam«.  Linn ..•.„■. 

Piodium  amnicum,  MiiU. 

Unio  pictoniDi.  Linn 

TJ.  liloralifl,  Dmp 

Anodua  trfgneui,  Z-tnit 

limiun  MMgr*.  Miill, 

Ii.  BuriouUTU.  Linit, 

L.  alsgnslii,  Linn 

PUnorbi"  carinalu*.  MlUt.    

P.  oomI■^^  Linn 

Hirdrabla  tdurgiiiMo,  Mickatid. 

Pitudins  Tiviparn,  Litin 

Bjthinui  IcntAOulatn.  Linn 

AucyluA  fluvinLilia,  M^U.  .................. 

ValvaUi  piscinalis,  Mail,   

Tedeibtbiil  BncTian, 

Helix  hi>pi<la.  Linn 

H.  nemorBlis,  Linn 

H.  CBperatA.  M/tnt 

Papn  tnnrftinato,  Drop. 

Ckrychium  minimum,  MiiU.    


i 
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eauh  of  the  pits,  partly  from  the  valuable  oolleutionB  of  Dr.  Spur- 
roll,  Mr.  Oranthnra,  Mr.  Brady,  nod  Dr.  Cotton.  The  fluviatili' 
ahells  were  found  in  groups  occupying,  for  the  most  part,  in  deatli 
the  spots  on  which  they  had  lived  on  the  then  bottom  of  the  river, 
Tlie  land-aholls  were  comparatively  rare  and  scattered  about,  and 
probably  woro  swept  down  hy  the  floods  in  the  same  manner  as  thi 
mammniiiin  bones.  All  the  Bpedos  are  now  alive  in  Britiun  esoept 
Vnin  lUoralU  an^^Gr.  titmia  fliiminalit,  tho  fonner  being  now  found 
in  tho  rivers  of  Vuvergno,  and  tho  latter  rnnijing  from  the  river  Nile 
throughoutthaiitreamsof  thee«ntral  plateau  of  Asia  and  the  KimalnyBn 
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^hsring  abounded  at  the  bDltom  of  the  ancient  lake  which  is  now 
the  fertile  vale  of  Cashracre),  aa  well  as  tliroughout  the  great  plain  of 
China,  di'ained  by  Ihe  Hoangho  and  YangtBc  Keang  rivers  *,  Sir 
Ch&rlee  Lyell  states  in  ■  The  Antiquity  of  Man'  (j>.  225),  that  I/if- 
drobia  maryituita  is  also  cxtinet  in  Britain. 

The  range  of  the  spwies  through  the  dilferent  aeotions  proves  that 
the  strata  they  represent  wore  deposited  nnder  prwaacly  the  eama 
conditioOB,  and  thcrel'ort'  probably  at  the  same  lime. 

6,  Miimmalia.  a.  Lilt  of  Sptcui.  We  have  already  seen  that  the 
idmtity  of  physical  conditions  and  the  diatribntiou  of  the  Testacea 
prove  that  the  Btrata  which  form  the  eiihjett  of  this  paper  are  of  the 
siune  geological  dato.     The  following  Table  of  the  mammalia  found 

/Wt7  Mammalia  of  the  Lower  Brick-tnrtha  of  the  Tkamet  VaUttf. 


Flelu  *pol«i,  Gold. 

Y.  Mtw,  Li«n 

HjBliaspelas,  Gold. 

Uimi  ipelsuB,  Gold. 

U,  arotoe,  Linn 

C&niK  lupuf,  Linn 

C.  vulp(«,  iian 

Lutni  vulffaria.  Er^,  

Boa  prinu^miuH.  A)] 

BiKin  prisniB.  Ore 

M^araroH  Hibeniicas,  Om. 

Cemu  rtaphun.  Lina 

C.  capreolin,  Linn 

Eleplu>-  [iiiliquiu.  FaJt 

E.  prunigcnius.  Blvm 

E.  prijtous.  Gold 

Equus  foasiliji.  Oil' 

Bbinoocro'f  (irhorhinua,  ^t>. 

R.  Irplorliiiius,  Ohj 

B.  m^garliiniis.  Christ.  ...... 

So*  aCTota,  Linn 

Bippopotamiui  nu^or,  Dtxm, 

Cartor  EW,  ill" 

Anicolit  amphibia.  Dam. ... 
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each  locality  adds  cnmnlative  proof.     None  of  the  species  have 
en  accepted  on  hearsay,  but  are  the  result  of  the  atiidy  of  the  coi- 
tions in  the  possession  of  Drs.  Cotton  and  Spurrcll,  Messrs.  Gran- 
Itbam,  Brady,  nnd  Wickhara  Flower  (to  whom  I  take  this  opportn- 
[nity  of  returning  my  best  thanks),  and  of  those  in  ihc  College  of 
^ni^ons  and  Briiish  Museums,  and  in  the  Museum  of  Practicat 
?eoI(^y.     The  list  of  animals  given  under  the  heading  of  Erith  woa 

•  On  thi-  iiitiioHtj  of  Dr.  I.aniprej,  Journ.  o!  Nortli  China  branoh  of  the 
1  Asiatic  Sociflj,  No.  -I.  l>*li(J, 
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durivBd  portlf  &om  White's  Pit  (fig.4),  and  paitly  from  Sladc's  tiren, 
betwoon  the  former  and  Crayford. 

The  comparative  abuadaace  of  the  speoies  from  each  of  thcM 
looahtiee  is  also  worth j'  of  note.  Bos primhjfiiiut  is  abnndant  in  all; 
EUphas pi-imigtitius  is  most  abundoiit  at  Uford,  £rith,  and  CrayfoHi 
while  E.  anliquut  is  com porati rely  rare.  The  latter  speues  on 
the  other  hand  is  moet  frf^uontly  mut  with  in  the  biick-piu  of 
Gruys  Thurrock. 

Before,  however,  I  poaa  on  to  the  range  of  the  mHmmulia  fonnd 
in  thme  dupoeitu,  there  remains  a  tnoat  important  point  to  be  dii- 
cuased.  Were  these  animals  found  in  different  portions  of  the  same 
section,  the  older  Ibrms  in  the  lower,  the  newer  in  thi-  upper  ]«rti? 
Such,  indeed,  was  the  hypothesis  upon  which  Dr.Falconer  strove  to  »■ 
coDcile  the  association,  at  Brentford,  of  Pliocene  species  with  animsli 
clearly  prorcd  to  have  been  uf  PoHtglaciol  age,  in  the  jouniol  of  ihii 
Society*  ;  and  such  waa  the  view  he  took  of  the  muniDialia  found  nt 
Crayfurd.  Knowing  the  value  of  the  amulleat  of  his  hints,  I  hsro 
over  and  over  again  gone  over  the  pit  in  company  with  Dr.  Spnndl, 
and  with  Mr.  Flairaan  Spurrell,  to  find  evidence  for  this  view,  and 
have  come  back  each  time  more  and  more  convinced  that  the  rnaai- 
malian  beds,  4  &  5  of  tig.  3,  are  of  the  same  age,  and  that  the 
animals  found  in  those  beds  were  living  in  the  Thames  Volley  at  the 
time  of  their  deposit.  The  evideuce,  indeed,  of  the  ussociatiou  of 
species  at  Crayford  is  corroborated  by  that  of  the  sections  at  Uford 
and  Grays  Thurrock.  llie  proof  of  the  tichorhine  Uhinooeros  being 
associated  with  the  loptorhiuo  and  megarhiue  sjieties,  is  to  bo  found 
in  the  cabinets  of  Dra.  Cotton  and  Spurrell,  and  uf  Mr.  Granthsn. 
For  the  proof  that  these  three  species  have  been  rightly  determined, 
I  must  refer  to  the  mouographs  on  their  dentition  in  the  Natiinil 
History  Review  t,  and  to  that  now  in  the  hands  of  the  Gcologiiu! 
Society. 

ji.  Itatufe  of  the  tpeeu*.  The  above  list  of  mammalia  enables  as 
to  draw  some  important  inferences  about  the  dejio^its  whence  they 
were  derived.  The  interest  centres  more  particularly  on  the  genore 
which  composed  Baron  C'uvier's  group  of  the  Pocbydermata,  namely, 
Elephat  and  Hhinoeeror.  The  Camivora  are  such  as  might  hacti 
been  derived  from  any  Pleistucene  cave-  or  river-depoait  in  Britaia ; 
and,  with  one  exception  (the  Cave- Bear),  they  still  survive  in  eoroe 
quarter  of  the  world.  Of  the  Ruminants,  the  great  CruBj  probably 
survives  in  our  latper  breeds  of  domeslic  cattle,  and  the  Aurochs  or 
Bison  still  ranges  through  the  temperate  zones  of  North  Amoricii, 
and  lingers  on  in  Europe  in  the  Lithuanian  forests,  under  the 
protection  of  the  Itussian  government.  Extinct  in  the  high  nortliem 
latitudes  of  Asia  and  America,  it  has  left  its  bones,  along  ndth  those 
of  the  Elk,  ltcindc«r,  Musk-shccp,  and  Mammoth,  in  the  froicn 
loam  that  caps  an  ice  cliff  in  Eschscholtz  Bay§,  to  prove  that  it 

•  Qiinrt.  Joum.  Qool.  Sof.  vol.  liy.  p.  83,  1857.  t  Vol.  i.  p.  3tl9.  Ifi&i. 

J  S«  imppr  by  till'  milhor  in  Qiinrt,  Journ.  Grol.  Soc.  vol.  iiii.  p.  3l'l,  If'OG, 
§  K(>ol.  il.M.S. 'Uprold^ '  and  BoefbEya  '  Voysgcto  tbe  Pacific,  Appendiibj 
Dr.  BuokUad. 
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ithurcd  with  those  animuU  the  iiorthcm  shores  of  tho  Amcrii  an  ron- 
tincnt.  Of  tho  Ctrvids,  the  Irish  Elk  is  alone  extinct,  and,  haWng 
begun  to  live  in  Preeglacial  times  in  the  Norfolk  foreet-bcd,  und  hnving 
sufficient  eloaticity  of  constitution  to  auirive  the  cold  of  the  Ulocial 
period,  ranged  through  the  Postglacial  diTieion  of  the  Pleistocene, 
and  at  Wt  died  out  in  tho  Prehistoric  period,  not  without  giving 
room  for  the  suHpiciou  thut  the  hand  of  man  waa  one  of  the  cuusea  of  its 
extinction.  The  ItedDeer  and  the  Roe  Deer,  ita  conic mporariea  with  a 
parallel  range,  have  lived  on  to  the  preacut  time  in  Britain,  protected 
by  the  law,  but  dwai-fcd  in  stature  &om  their  banishment  to  the 
inlder  and  more  inhospitable  regions  by  the  inroad*  of  civilization 
on  their  ancient  haunta.  The  three  speeieB  of  Elephant,  all  of  them 
utterly  extinct,  havo  a  very  unequal  range  in  both  space  and  time. 
The  Mammoth,  EUphas  primigmivg,  oeeure  in  the  PiirKlaciid  forrat- 
bed  of  Norfolk,  and,  havinR  been  defended  from  the  intense  i^old  of  the 
Glacial  jieriod  by  his  clothing  of  hair  and  t'ur,  is  most  abundant  in  tho 
Postglacial  deposits  of  Prance,  (lermany,  and  liritaiii,  and  in  the 
frozen grarels  of  BussiainEuropoand  ABia,andof  Esclischoltzfiay  on 
the  shores  of  North  America.  Its  remains  are  found  iti  the  Europco- 
Asiatic  continent  north  of  a  line  passing  through  the  Pyrenees,  the 
Alps,  the  northern  shores  of  the  Caspian,  Lake  Baik;d,  Kiinitschatka, 
and  the  Stanovoi  Mountains.  The  discovery  of  the  frozen  carcase 
by  a  Tunguaian  hunler  in  l^iberia  in  1790,  and  the  rcprcseutdtion 
of  it,  graven  by  the  Reindeer-folk  in  tho  caves  of  the  Flordogno", 
on  a  fragment  of  fossil  ivory,  prove  that  it  was  well  defended 
sgunst  the  cold  ;  and  ita  ossoeiation  with  the  Lemmings  at  Salisbury, 
with  the  Musk-sheep  at  Freshfordf  near  Bath,  and  wiih  the  Kein- 
deer  universally  in  the  Postglacial  deposits,  proves  that  it  was  fitted 
for  enduring  a  verj'  low  temperature.  The  Ettpkat  nnliqiiusXi  found 
abundantly  in  the  forest-bed  of  the  Norfolk  shore,  and  in  some  few 
deposits  of  unequivocally  Postglacial  age  (as  those  of  I^xdcn.  Oxford, 
and  Bedford),  occurs  in  the  Pliocene  strata  of  France  and  Italy,  andin 
the  caverns  on  the  shores  of  the  Mediterranean,  at  Malaga,  Gibraltar, 
Kicily.  and  Malta.  It  is,  indeed,  as  remarkable  for  its  southern  bh 
tho  formt-r  species  is  for  its  northern  range.  It  appears  to  me  to  ho 
a  Pliocene  species  that  lived  in  great  numbers  in  Britain  while  the 
Pra;g!aci:d  deposit  on  tho  Norfolk  shore  was  being  formed,  that 
was  gradually  supplanted  by  the  Mammoth  and  driven  southward 
by  the  lowering  of  the  temperature.  It  occupied  in  I'lci-itoceno 
times  precisely  the  same  chmatal  relation  to  the  Mammoth  as  the 
Waipiti  does  now  to  the  Reindeer  in  North  America,  the  former 
being  adapted  for  a  mild  or  even  hot  climate,  the  latter  being  fitted 
to  endure  all  the  severity  of  an  Arctic  winter.  As  the  climate 
gradually  became  colder,  the  former  sjHecies  would  replace  the  latter 
in  any  given  district ;  as  the  climate  became  warmer  it  would  yield 
to  the  latter.     To  some  such  oscillation  of  temperature  I  would 

■  R«vue  Archeologique.  1666. 

t   All  th?  Manimalin  ei1«d  Trom  British  locnlilici  havp  been  eianiinMl  b;  iJie 
author,  and.  fur  'lie  ro»,t  part,  linvn  not  yc[  been  put  nn  rword. 

I  J  8«"  Dr.  Fali«n(jr*»  pnpera,  Quart,  Journ.  Geo).  Kw.  'ol.  liii.  p.  'MJ,  ltj;>7  ; 
Lui.  p.  253,  leHJ. 
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uttnbute  the  ocouirenco  of  the  remains  of  these  two  species  in.  lix 

same  deposits.  The  hcodijiwrtcrs  of  the  Ehjihat  aiitiqu'Lt.  iow 
which  the  Slummoth  never  pi-netralt-d,  was  in  Pleistocene  lima 
Soulhcm  Europe,  bounded  to  the  north  by  the  Alps  and  U» 
PyrunooB — Just  as  that  of  the  Mnmmoth,  in  which  EIrpluu  auti^uu 
has  never  been  discorered,  b  North  Germany  and  the  large  wooM 
plains  of  Northern  Russia.  The  dcbateablc  district,  over  which  t<aclt 
of  these  species  ranged  according  to  the  season,  would,  on  thii 
kypotheaid,  bo  the  districts  between  these  two  areas,  England  uid 
Central  Europe,  where  their  remains  hove  been  found  commiiigted : 
the  fact  that  the  varying  temperature  in  northern  regions  now 
regulatcA  the  migration  of  the  herbivores,  aud  causes  a  continaal 
oscillation  of  animab*  to  and  tro  over  a  given  area,  lends  great 
weight  to  these  views.  The  third  species  of  Elephant,  E.  prima, 
has  only  been  determined  by  tfao  late  Dr.  Falconer  in  three  Britifili 
localities-^Graya  Thnrroefc  in  Essex,  an  uncertain  locality  in  the 
Tbaraes  valley,  and  in  the  forest-bed  of  the  const  between  Ctoma 
and  Lowestoft.  It  occure  also  in  Italy  (in  the  Pliocene  strata  of  the 
Romagna)  and  possibly  in  Central  Franco,  The  Horse  varies  cao- 
siderably  in  aiie;  and  to  those  who  think  themsdveB  justified  in 
aaeribing  the  larger  remiuns  to  the  true  Horse,  and  the  sraallor  to 
the  Zebra,  Quagga,  or  Ass,  there  may  seem  reason  for  believing  thit 
two  spoeiea  or  varieties  of  Eqv<is  were  living  at  the  time  the  Loirer 
Brick-earths  of  the  Thames  valley  were  being  depositedf.  The  os- 
amination,  however,  of  o  very  largo  scries  of  Equine  remains  [rom 
all  parts  of  England,  and  &om  Pleistocene  deposits  in  France  and 
Germany,  leads  me  to  the  conclusion  that,  in  tile  days  before  Msn'» 
influence  in  modifying  the  animals  in  contact  with  him  was  felt,  then 
wascousiderablevariationin  the  size  of  the  Horse,  dependent  probablj 
upon  various  conditions  of  life,  food,  habitat,  and  chraate  \  and  as  thcM 
varieties  constitute  an  unbroken  series  from  animals  of  the  largest 
to  those  of  the  smallest  size,  there  being  no  difference  of  form,  I 
see  no  reason  for  M,  Puel'sJ  and  Professor  Owen's  insertion  of  Uie 
Asa  into  the  listof  the  Pleistocene  mammalia.  The  range  of  the  E/pitt 
fistiUa  was  coextensive  with  that  of  the  Mammoth  in  the  Pleis- 
tocene period ;  it  is  unknown  in  the  Pliocene  strata  of  France,  (Ser- 
many,  and  Italy;  and  its  first  appearance  is  in  the  Pncglacial  forest- 
bed  of  Norfolk,  It  cannot  be  difierentiated  specifictdly  from  the 
common  Horae. 

We  have  already  seen  the  unequal  ranges  of  the  three  spedes  of 
fossil  Eh'phant ;  the  species  of  Rhinoceros  found  in  the  depoaU 
under  consideration  afford  an  exact  parallel.  The  stout-limbed 
massive  tichorhino  Rbinoeoroa,  possessed  of  two  horns,  and  with 
foldless  skin,  ranged  throughout  Pleistocene  Europe  aud  Asia,  north 
of  a  line  passing  through  the  Alps,  Pyrenees,  the  head  of  the 
Caspian,  and  Lake  Baikal.    This  species  did  not  cross,  along  with  the 

"  See  "  Introduction  to  British  Pleirrtownc  MammJia,"  PalKoiit.  Soc.  ToL  tor 
1864.  p.iGffirg. 
t  Soc  Owen,  ortiola  "EqiiuB."  Fosn,  Mamiii.  8yo,  1846. 
I  Bull.  Sue.  Geol.  Ft.  2°"  a^rie.  lom.  ii.  p,  244,  18M. 
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Uammoth,  Behring'a  StraJlB  into  America ;  nor  in  time  did  it  range 
■p  fer  back  na  !)]<■  latter  animal,  being  absent  truoi  the  for»it-bod, 
Bhd  baying  the  itrick-cartbs  at  llfurd,  Craj^'ord.  and  Wickham  u»  iUi 
ewliest  resting-places.  It  was  a  uorthom  form,  ranging  up  to  tho 
highest  latitudes,  and,  unlike  ony  of  the  living  epoeies,  had  its  body 
defendod  from  the  cold  by  it  thick  cJcithing  of  wool.  The  second, 
or  the  leptorhine,  species  is  that  determined  first  of  all  by  ProfcBBor 
Owen*  from  Clacton,  nnd  is  named  fTom  its  fiupposed  identity  with 
tbe  leptorhine  species  of  Baron  Cuvier  from  the  Val  d'Amo.  As, 
how«^cr,  the  fonner  is  defined  by  Professor  Owen  aa  tho  "  Rhinoceros 
1  narines  demi-eloisonneee,'"  and  tho  latter  by  Baron  Cuvier  ui 
"R,  &  narinee  non  cloiBonneea"t,  it  ia  clear  that  these  two  Bpeoiei 
art  not  identic^.  In  consequence  of  the  conflict  of  evidence  as  to 
Ihd  existence  of  a  bony  nasal  partition  in  the  Italian  skulls  upon 
the  drowioga  of  which  Baron  Cuvier's  species  was  baaed,  and  because 
he  has  confounded  logetherall  the  non-tichorhine  species  of  Pleisto- 
cene Rhinoceros  under  the  common  name  of  leptorhine.  I  have  pre- 
ferrwl  to  retain  the  tiamo  ot  H.h/jtvrhinvs  of  Professor  Owen,  as  having 
been  used  in  Brilaia  for  a  group  of  remains  truly  and  accurately 
defined  under  that  name  in  1B40,  rather  than  adopt  tho  name  which 
the  late  Dr.  Falconer  applied  to  the  same  species,  Jt,  hemUirfhus,  hy 
tumingProfessorOwcn'i*  definition  of  RhiiioceroBinarines  demi-cloi- 
Bonn^-8  into  a  Greek  specjfle  naroej.  The  leptorhine  specicH  of  Owen 
nmgcH,  in  s]iace,  throughout  England  andAuvergue,  and  in  time  from 
the  Thames-rulley  deposits  to  the  epoch  of  the  caverns  of  Oower, 
Wookey  Hole,  Kirkdale,  and  of  the  dqiosit  of  Biclbecks  in  Yorkshire. 
Unless  that  of  Ciacton  turns  out  to  be  Pnc^laeial,  which  is  not  yet 
proved  to  be  the  ca.w,  it  has  not  been  found  in  any  strata  formed  an- 
terior to  the  great  Glacial  era.  It  was  a  slender- limbed  animal,  and, 
from  its  limited  northern  range,  was  probably  not  able  to  endure  the 
Hme  severity  of  climate  as  its  tichorhiue  congener.  The  third  spo- 
dee,  orBAi'dOwroimcynr/iinuaofDeChristolgiWhich  I  was  able  to  do* 
termine  satiafaetorily  as  occuning  in  Britain  in  1666 1|,  stands  in  the 
same  relation  to  the  tichorhine  species  as  the  Ehjihim  primu  docs  to 
the  Mammoth.  Its  headquarters  are  to  be  found  in  the  Pliocene 
deposits  of  Italy,  whence  it  ranges  northwards  across  the  Alps  into  tho 
French  Pliocene  beds.  I  am  indebted  to  the  courtesy  of  the  Rev. 
John  Oann  for  being  able  to  determine  its  remains  in  the  forest-bed 
of  Cromer.  In  the  Thames-valley  deposits  under  consideration,  it 
is  comparatively  abundant,  especially  so  at  Grays  Thurrock.  With 
the  exception  of  the  above  localities,  it  is  found  nowhere  else  in 
Brit&in.  I  am  inclined  to  view  it  as  one  of  tho  links  binding  the 
Pleistocene  period  to  tho  Pliocene.  Like  tho  leptorhine  it  was  poa- 
seMed  of  two  horns  and  was  of  slender  build.     It  is  differentiated 

•  Op.  cit  pj).  356-382. 

t  Ota.   PoM.  tom.  ir.  p.  110.  Mo.  182n.     Sec  Nat.  HisL  Bot.  tol  \.  (ISIIQ),' 

400^1. 

The  JJ.  leytorhinM^  cf  Dp.  Falooner  =  the  fl,  mtgartihim  tit  De  Clirislol, 

i(  i«  H>  usix!  thi'oughout  hia  paper. 

Ann.  Sc-  Nat.  2d  reric*,  ZooWid.  it.  p.  42-112,  1865.  ■  ' 

Nal.  Hist.  BcT.  vol,  v.  p.  403,  IWifi,  > 


pp. 

I 

■rul 


i 


I 


lOG  FRocEEDisos  OP  TUB  oEoi/wicAi.  aoctBTT.  [Jan.  \ 

from  the  latter  liy  the  enorraouB  development  of  the  nasal  bonea  iDd 
the  ubsence  of  the  cloieon  or  long  partition  between  the  noctrOs. 

Of  the  Wild  Boar  there  is  nothing  to  bo  said,  except  thnt  it  i-sngw 
from  the  forcBt-bed  of  Norfolk  up  to  the  present  day.  and  is  pro- 
bably the  lineal  ancestor  of  that  still  alive  in  ihe  wilder  parte  of 
Europe.  It  waa,  huwever,  comparatively  rare  in  ihe  Ploistown* 
period,  occurring  only  in  4  out  of  2r)  osHifurous  caverns,  and  iu  4  out 
of  35  stratitipd  doposits,  which  conntiluto  my  Tables  of  di^'tributiiMm/ 
Brititih  mammalia,  which  I  hojic  shortly  to  publish  :n  tlio  works  ol 
the  Pal[conto)£rnphioal  Society. 

The  Uippnfioiiim'it  iHiijor  is  lo  bo  placed  in  precisely  the  mm 
category  a-s  the  Ehpha»  nntiquug — ttr,  a  Pliocene  spceiee  that  ptM(l 
northwards  over  the  Alps  into  France,  England,  and  (rermany,  inU 
what  moat  have  been  the  area  in  which  the  Northern  and  Southeni 
fauuB!  met.  Its  occurrence  in  association  nrith  the  romainn  of 
northern  animals  may  be  explained  in  the  uime  way  aa  thul  e^ 
EUphtu  a-ati<ni\i*,auA  is  probably  due  to  oscillation  uf  cUnuit« — aiMW 
that  Sir  Chitrk*  l.ycU  lias  wlopted  in  liis  tith  edition  of  'Tl* 
Elements,'  in  IfSti-o. 

The  last  two  species,  the  Beaver  and  the  Water-Rat,  present  d» 
points  thnt  are  useful  for  my  present  purpose  relative  to  tfae  Bri^- 
carths  in  question. 

y.  liflat'ton  U>  Praylaeirtl  and  Postglanal  FhunoM.  Such  is  tlM 
brief  epitome  of  the  foasil  specica,  and  their  range  in  space  iml 
time ;  let  us  now  pass  to  the  eonaideration  of  the  value  of  tieif 
evidence  in  stamping  the  relative  ago  of  the  deposits  in  which 
they  occur,  as  compared  with  the  Pra^lacial  forest-bed,  the  Pot- 
glacial  river-beds,  and  the  osaiieroUB  caverns  which  are  probably  of 
Postglacial  age.  The  following  Table  is  an  abstract  of  the  larger 
one  bearing  on  this  question,  which  was  conatruoted  after  on  ejumi- 
nation  during  more  than  five  years  of  British  and  Triab  collection*  irf 
mammalia, 

A  study  of  this  Table  enables  us  io  draw  important  inferences  it 
to  the  geological  age  of  the  Lower  Brick-earths.  Passing  over  all 
the  species  which  are  common  to  the  4  columns,  and,  therefore,  of 
no  cloflsificatory  value,  the  presence  of  Eltphax  priiois  and  ifflma- 
etros  mfjarhiaat  indicates  the  affinity  of  the  group  to  the  Pnegladal 
deposits  of  Norfolk  and  to  theforoign  Pliocene  strata.  The  tichorhiiw 
and  leptorhino  Rhinoceroses,  on  the  other  hand,  point  towards  depodf 
of  clearly  defined  Postglacial  age.  It  was  probably  this  peculiar  daih 
of  evidence  that  led  Dr.  Falconer*  to  believe  that  the  oTgnk 
remains  mutt  represent  two  geological  epochs,  and  especially  becaoie 
these  animals  had  never  before  been  found  in  associalion.  For  any 
other  fact  in  corroboration  of  his  hypotheeia  I  have  sought  in  vain. 
The  beds  under  consideration  are  also  as  remarkable  for  the  absence 
of  some  as  for  the  presence  of  others  of  the  Pleistocene  msnunali. 
The  Prffiglacial  Trogonthere,  Hhinoctros  Elrvtcvs,  Elrphat  mervOe- 
Tuilif,  Sorfx  moKhatua  and  Ceritfji  tiicraiiios  are  absent  on  tho  one 
hand,  the  entire  group  of  Postglacial  Arctic  mammalia,  the  Olatton. 

■  0/1.  rtV. 
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TahU  thoming  ihe  rtlallon  of  l!it  MiimmnU  of  the  Lower  Brich -larihi 
to  iht  Praglacial  and  Piatglarial  Fawna. 


Homo,  L 

Rliinolophiis  ferrmn-muinum,  Ixath      

Vospertilio  DO0I11I4,  Schrtb 

Sorci  ntoflchatufl,  Pail.  .,--.-.«....^, -.->..,- 

S.  vulgsnu.  L.     ..„. ,,„. 

Talpa  Europtea,  t.     

Unui  (trcUw,  L 

C  HpeliPiiB,  Gold. 

C-ilo  liiscuit.  Fab. 

Heles  talul.  L „ 

MuAtfla  crminflft,  Zr.  ,.. .,.,.,....,.. 

M.  put'>riui,  L. •.......••.,.,.•,.,-...- - 

M.  marlcs,  Z 

Liltr»  tulgsria.  J>li.     

Canii  vulpes,  L 

C  luptm,  L 

H;«tiH  »pel*»,  Goid.    

FeliK  caluB.  L 

F.  andqaii,  Cur.     .,... .,...., 

F.  iwlna.  Gold.     

Hadiairodut  iHtidprn,  Oioen     

IfegaotrroH  llibi'rnioiu.  Ovitn   

Alreg  tnalchu.  drag  

Cftrnii  tarandus,  £ .•,....,....,.......^.. 

C.  capreolui,  L 

C.  dicranicw,  Kati 

C  eliqihiu,  L ,... 

Oriboe  mcwchAtua,  Dttm, 

Boi  pri  mi  genius,  Boj.    , 

Bi«on  jiriscu",  Owm  

Iti|>|)bjMtainu«  mxjor.  Dean.    

Sill  Kroftt.  /, 

Etiuua  fiisiiliB,  Oiitn 

RhiiiixTnM  EtniaciiH,  Fate. 

R  TDegBrhiniii,  ChrUi. 

B.  leplorhinm,  Ovm    

R.  ticliorhinuB,  Chp. 

El^phan  iiivri()ii>nali«.  Xisiii 

E-  pri'icus,    Gold.   ....................... ........^.... 

K.  arrtiqims.  f«/^. .-....,... 

E.  primigeniii*.  Blum 

LffmmUfl  sp..  /jrrijt 

Lepuji  ciJUJCuluB.  Pa/i. 

L  tioiidta,  Krxl,   

I^gODijs  pnslicku,  Oatn    

SpermopliiUiit  prjthrogsnoidci,  fob. 

8  nililliim  Piilf 

Ar*iL^lii  prat'.'jiBiii,  ittU 

A.  BitTMli*.  Flem.  

A.  imphibu,  Ikxm.   

Mus  mujculu*,  /, 

Cwtnr  Iroffontheriuni,  fVrri.    

C.  Fiber.  I.     
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Lemming,  Marmot,  Muak-sheep,  Elk,  and  Reindeer,  ou  the  other. 
It  may  he  objected  that  negative  evidence  has  no  plare  here,  and 
that  the  nhsenco  of  these  animaU  from  the  riTer-depositB  docs  not 
prove  their  non-existence  in  the  district,  When,  however,  we  con- 
sider the  vaat  stores  of  remains  belonging  to  all  the  great  clnsscfl  ot 
mammalia  living  at  the  time  in  Europe,  and  indicating  the  presened 
of  twenty-four  out  of  the  fifty-three  Uritish  Pleistocene  species,  the  ab- 
sence of  the  whole  northern  Postglacial  group,  and  of  the  four  charac- 
teristicapeciea  of  the  forest-bed,  is  faiily  entitled  to  weight  in  the  de- 
termination of  their  relative  ago.  The  absence  of  the  Heindeer  is  pe- 
culiarly valuable,  from  its  great  abundance  in  nearly  all  the  Postglacial 
deposits.  From  these  premisses  one  conclusion  inevitably  follows : 
— that  the  Lower  Briek-earths  of  Oraylbnl,  Ertth,  llford,  and  (irtiys 
Thurrock,  as  affording  remainB  of  mammals  in  part  peculiar  to  the 
forest-bed  of  Norfolk  and  the  Pliocene  deposits  of  France  and  Italy,  in 
part  to  the  Postglacial  dcijosits  of  F-Jigland,  France,  and  Germany, 
occupy  a  middle  point  in  time  between  the  two.  being  more  modem 
than  the  former  and  more  ancient  than  the  latter. 

7.  The  Lowee  Brick-earf/i»  not  of  latf  PoslpJioeem  nge.  At 
this  point  in  the  ailment  we  must  pause  to  consider  the  view  of 
the  great  authority  on  river-deposits,  Mr.  Prestwich.  He  stated,  in 
1864*,  that  the  Lower  Briek-earths  at  llford,  beeaitso  they  occupy  a 
low  level,  are  of  late  Postplioceue  age, — an  inference  that  is  dia- 
metrically opposed  by  the  manimaliau  evidence,  and  which  if  proved 
to  be  true  would  overthrow  the  Palajontologieal  value  of  the  labours 
of  all  the  Tertiary  mararaalogints.  These  ueem  to  me  insujjerable 
obstacles  to  its  adoption.  If  nil  the  superficial  deposits  in  the  valley 
of  the  Thamee  have  been  left  by  its  waters  at  dilfcrent  levels  above 
the  present  stream,  those  levels  will  give  the  relative  antiquity  of  the 
beds  of  loam,  sand,  or  gravel,  provided  that  the  land  has  remained 
atationari/.  But  if  the  land  was  elevated  in  one  place  and  depressed 
in  another,  ns  we  are  bound  to  admit  was  the  case  throughout  the 
Pleistocene  period,  then  the  evidence  of  level  is  of  no  importance, 
and  the  low-level  deposits  may  in  some  eases  be  of  tiie  same 
antiquity  as  those  at  higher  levels ;  or,  if  we  suppose  a  valley  with 
a  river  flowing  tlirough  it  to  be  depressed  beneath  the  surface  of  the 
sea,  the  higher  marine  deposit  may  even  be  younger  than  the  lower 
fluviatilo  one,  A  notable  instance  of  this  is  to  be  found  in  the 
Boulder-clay  overlying  the  mammaliferous  bed  on  the  Norfolk  shore. 
Unless,  therefore,  in  any  particular  case,  there  be  no  oscillations  of 
level,  and  unless  there  be  no  interference  by  tlie  sea  with  the 
cutting-down  action  of  the  river,  relative  height  is  no  stjindard  of 
age.  No  proof  of  either  of  these  conditions  nccessarj'  to  the  truth 
of  Mr,  Prestivich's  theory  is  to  be  found  in  (he  lower  part  of  the 
Thames  Valley.  On  the  contrary,  Pra^lacial  Britain  was  depressed 
to  a  depth  of  2000  feet  in  Scotland,  according  to  Sir,  Charles  Lycllf. 
Thence  the  Glacial  sea  gradually  shallowed  until  the  line  of  the 
TbnmoE  Valley  roughly  marked  its  southern  boundary.  That  this 
valley  should  not  have  shared  in  some  degree  in  this  depression  is  to 
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me  perfectly  incredible.  Whether  or  not  the  true  BoulJer-cIay  was 
BTor  deposit^  in  iho  Thames  Volley  proper,  is  an  open  question  ;  but 
the  fact  that  it  lies  in  the  boein  of  ita  atHuent  the  Kodin<;,  aa  well  as 
in  those  of  the  next  two  rivers  to  the  north,  the  Slackwater  and  the 
Oolne,  would  prove  llmt  the  main  features  of  the  country  were 
dwtched  out  before  the  Boulder-clay  period,  and  that  it  also  was 
ttcavated  in  Fneglociol  times. 

Again  (to  lest  the  truth  of  rcladye  levels  bdug  any  guide  to 
Xntiqaity  in  some  instances),  the  mammal- bearing  stratum  of  the 
Horfolk  shore  is  proved  by  its  fluvintile  shells  to  have  owed  iU  origin 
(d  r  river ;  it  lies  below  liigh-waler  mark,  at  a  slightly  lower  level 
than  the  Lower  Brick- earths ;  and  yet  no  one  would  venture  to 
all  it  of  late  Postpliocc-ne  iige  for  thut  reason,  because  the 
Boulder-clay  happens  to  lie  on  its  top.  Were  it  not  for  this  ocd- 
iatt,  or  liud  the  Boulder-clay  been  lost  by  denudation,  it  would  be 
precisely  in  the  same  category  as  those  deposits.  Under  these  cir~ 
enmetances  I  cannot  agree  with  Mr.  Preatwich  in  considering  them 
of  late  Postpliocene  age,  but  believe  that  the  evidence  adduced  in 
thia  paper  is  sufficient  to  relegate  them  to  a  higher  antiquity  than 
any  river- deposits  in  Britain,  the  Forest-bed  only  being  eicepted. 

8.  Sunimari/  of  Eriitcnce  aa  to  Agt. — -In  conclusion  I  Will  briefly 
recapitulate  the  infcrcnccfl  which  the  foregoing  premisses  seem  to  mo 
to  warrant.  The  direct  relation  of  the  l*wer  Brick-earths  to  tho 
Boulder-clay  bwng  not  absolutely  proved,  it  is  very  probable  that 
the  "trail"  may  be  ita  equivalent  in  point  of  time.  Tho  superpoai- 
tion  of  the  "  trail "  over  the  Lower  Brick-earths  indicates  a  far  lowor 
temperature  at  the  time  of  the  accumulation  of  the  former  de- 
posit than  at  that  of  tho  tatlcr.  Tho  mammals  form  a  connecting 
link  between  the  fauna  of  the  Forest-bed  and  that  of  Postglacial 
times.  Tho  absence  of  tho  Arctic  group  of  mammab  implies  also  an 
absence  of  cold  such  as  prevailed  in  the  Glacial  and  Postglacial 
epochs,  and  adds  to  the  probability  of  the  beds  in  question  being  of 
an  nge  anterior  to  tho  great  rcfrigeratiou  of  our  climate.  For  these 
reasons  I  would  suggest  the  insertion  of  the  Lower  Brick-earths  in 
the  classified  hut  of  Pleistocene  deposit  as  follows  ; — 

Forest-bed  of  Norfolk— climate  temperate. 
Lower  Brick-earths  of  Thames  Valley — climate  comparatively 
temperate. 
3.  Glacial  deposits — chmate  severe. 

14.  Postglacial  deposits — climate  severe,  hnt  gradually  becoming 
I         temperate. 
The 
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he  Hev,  George  Deane,  B.A.,  B.Sc.  (Loud.),  Harrold,  Bedford- 
shire; Joseph  GledhiU,  Esq.,  F.M.S.,  King's  Cross,  Halifax,  York- 
shire :  and  James  Parker,  Esq.,  of  oiford,  were  elected  Fellows, 
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Tho  following  comm union tiona  wore  read: — 

1.  On  (fit  OcccBRBBCB  of  CoKsoLiDKTZD  Blocks  in  thi  Dmn  ef 
Spffolk.     By  Geobob  Maw,  Eeq.,  F.L.8.,  F.G.S.,  i-c. 

As  a  contribution  to  the  evidence  on  Iho  geologic*!  position  of  the 
block"  of  sncchnrotd  snudiatone  seattcred  on  tlie  surface  of  tnruij 
ports  of  the  chalk -die  tricts,  I  beg  to  lay  before  the  Society  a  hrij 
account  of  the  occmrence  of  similar  blocks  of  large  siie  in  the  Drift 
of  SuffoLk,  both  m  si'rii  and  on  the  surface.  In  the  chapter  on  "  Dmid 
Sandstones '■  or  "Sareen  Sttmc-s,"  in  Mr.  PrestwicVs  paper  on  lie 
Woolwich  and  Heading  Series  (Quart.  Joum.Gcol.8oc.  vol.  s.  p.  123), 
the  original  sourco  of  these  remarkable  blocks  is  assigned  t«  the  suid- 
beds  of  the  Woolwich  aud  Heading  Beries,  but  less  from  the  direct 
evideueo  of  their  actual  occurrence  in  litv  than  from  the  mincralopial 
reaemblancc  of  tho  consolidated  blocks  to  the  Woolwich  and  Bmdiiig 
Bands,  and  from  their  geogruphicai  distribution  pointing  to  a  derita- 
tion  from  the  Lower  Tcrtiaries.  A  case  is  alao  mentioned  of  the 
occurreneo  of  such  blocks  in  Drift,  in  which  that  author  eonsido* 
that  they  were  derived  from  tho  Woolwich  and  Reading  Sands, 

Blocka  of  saccharoid  sandstone  also  occasionally  occur  in  the  Bag- 
ritot  Sands,  from  which  they  appear  to  have  been  consolidated.  5Tw 
blocks,  of  similar  mineral  character  aud  structure,  about  to  bo  de- 
scribed from  the  Qnatemory  Drift  of  Suffolk,  are  so  placed  as  lo 
render  it  certain  that  they  were  composed  from  the  sands  and  gruTcdi 
of  the  drift  where  they  now  lie ;  it  would  appear,  therefore,  thnt 
such  masses  are  not  limited  to  any  particular  deposit,  but  have  b«n 
consolidated  from  most  of  the  sandy  formations  resting  on  the  Chalk. 

The  accompanying  diagram  represents  tho  section  of  a  well  sank 
hy  Lady  Middleton,  at  Crowfield-Strect,  near  Coddeuham,  tt^thn 

Stftinn  from  Choi>ping'i  HiU  Farm  lo  CrouJieldStttet,  near 

CotlderOiam,  Suffolk. 


(Horizontal  ilJBlance  condensed.) 


Wall »  OrtmtM 
eunt.  111  rrTldrr[L 


ft,  Boulder-clM,  with  fngmenU  of  chalk,    b.  Sand  and  grarel.     x  Conaolid 
blocka.    e.  Chnlb. 


with  the  onterop  of  the  strata  between  CVowficld  and  Cuddenham, 
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Tho  well-soction,  111  feot  deep,  included: — 

Teet. 

1.  LouuT  gravel  un  siirfsue i 

2.  Boutder-clnj,  mntaining  frngrumta  of  chalk,  Binti,  obalk-foasiU,  and 
fragmpnis  of  soplaria 63 

3L  Drift  «uida  and  graTeli  containing  mucli  olialk-detritua,  and  varjing 

ill  obaracter    43 

4.  Chalk _11_ 

111 

I  mouth  of  the  well  U,  as  ni^orly  as  I  could  aacertuin,  200  feet 
the  sea-level,  and  the  surface  of  chalk,  near  its  bottom,  just 
100  feet  above  the  hco.  This  corresponds,  within  a  very  few  feet, 
with  the  level  of  the  chalk  at  its  out-crop  at  various  points  in  the 
neighbourhood,  as  at  Chopping's  Hill  Fami,  tho  field  adjoining 
ugstone  Church,  the  Clayton  Chnlk-pit,  <tc.  Tho  thickness 
tho  sand-  and  gravel-drift  also  appears  to  be  tolerably  uniform ; 
nd  as  the  general  flat-topped  level  of  the  country  at  Crowfield- 
Street  is  maintained  for  many  miles,  with  but  very  trifling  voriatioRB, 
the  section  may  be  taken  aa  typical  of  a  large  district  in  the  south- 
east of  Suffolk. 

In  descending  from  this  flat  plateau  into  one  of  the  tributary 
valleys  of  the  river  Gipping,  the  out-crop  of  all  tho  beds  ia  exposed ; 
and  at  tho  gravel-pit  adjacent  to  tho  Chopping's  Hill  farm-house, 
nearly  the  whole  thickness  of  the  Briit  is  exhibited  resting  on  tho 
chalk. 

The  consolidated  masses  occur  at  a  tolerably  uniform  level,  at 
about  IS  feet  below  the  Bo  older- clay,  and  25  feet  above  the  Chalk. 
A  few  are  to  be  seen  exposed  in  «i(u  in  the  gravel-pit,  also  in  the 
garden  at  the  back  of  Chopping's  Kill  farm-house,  in  the  lane  lead- 
ing up  thence  to  Crowfield-Street,  and  in  another  small  gravel-pit  in 
a  field  to  the  south-cast  of  the  farm-house.  A  few  may  be  seen  lying 
about  on  the  surface,  also  in  tho  bed  of  a  small  streamlet  between 
the  Crowfield- Street  Lane  and  the  farm-yard.  A  considerable  quan- 
tity of  the  stone  has  been  employed  in  biulding  at  Chopping's  TTill 
Farm:  indeed,  from  theabaenceof  any  other  stone  in  the  district,  these 
consolidated  blocks  are  eagerly  sought  after  for  building-purpoacs,and 
broken  up  as  soon  as  exposed ;  this  will  account  for  the  small  number 
to  bp  seen  on  the  surface  compared  with  their  frequency  of  occurreaco 
in  the  Drift.  This  band  of  consohdatcd  masses  appears  to  be  rather 
general  throaghout  the  Brift  of  tho  district,  as  in  an  exposure  of  tho 
sand-  and  gravel-beds  in  the  nul way- cuttings  between  Westerfield  and 
Bealings  atation,  seven  or  eight  miles  to  the  south-east,  similar  masses 
of  large  size  occur,  though  at  a  somewhat  lower  level  than  those  near 
CoddenhoTD.  I  should  also  mention  the  occurrence,  on  the  surface  of 
the  Bed  Crag  at  Sutton,  near  Woodbridge,  of  a  mass  of  very  hard 
saccharoid  sandstoae  exactly  resembling  iu  texture  and  appearance 
the  "  grcywethers "  of  Wiltshire.  It  does  not  appear  to  be  au 
erratic  boiiJdcr,  as  there  are  no  other  transported  matcrialB  in  the 
neighbourhood  ;  and  as  it  overlies  the  Orag,  it  seems  probable  that  it 
is  not  older  than  the  Coddenham  drift. 

The  blocks  at  Chopping's  Hill  Farm  vary  iu  size,  and  are  generally 
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longer  and  broader  than  thoy  are  tluct;  one  or  two  that  I  m' 
were  six  feet  in  length,  containing  from  80  to  90  cubic  feet  ol'  sionr,  J 
and  must  have  weighed  from  four  to  firo  tons;  others  (which  haJ  ( 
heen  broken  up)  appeared  to  have  been  of  much  larger  dimonBioM,  1 
The  whole  of  the  btooliB  showed  a  distinct  bedding.  whJeh  wheu  in  J 
fitu  inva'riably  ranged  with  the  siratification  of  the  drift ;  and  I  ww J 
therefore  convinced  that  the  consrdidation  bad  taken  place  where  UnflJ 
occurred.  One  remarkable  jioinl  was  the  isolation  of  each  individqal 
block  ;  for  although  the  masaea  were  placed  at  a  general  level,  tll^| 
did  not  Bpiwar  to  occur  as  a  connected  baud.  There  was  not  tf^B 
any  gradation  between  the  extreme  compactnesB  and  hardneea  of  OH 
blocks  and  the  loose  ilrift  forming  a  horizontal  coatinnntian  of  thail 
strata,  and  out  of  which  they  were  evidently  composed.  I 

The  power  of  consolidation  did  not  seem  to  be  related  to  BUT 
partiuular  variety  of  the  drift,  ns  some  of  the  blocks  were  compoeea 
wholly  of  sand,  some  entirely  of  pebble-beds  and  gravel,  and  a  few 
of  the  thickor  individuals  included  alternations  of  tine  sands  and 
pebble-beds  in  tho  same  block,  all  alike  remarkable  for  their  extreme 
hardness. 

The  general  aspect  of  the  blocks,  although  varying  much  in 
character  and  composition,  strongly  resembled  the  "Greywethere" 
or  ■'  Druid  Sandstonoa  "  of  Wilts  and  Borks.  Some  were  rjnlte  sac- 
charoid  in  structure ;  and  others  could  not  be  distinguished  from 
compact  millstone -grit,  except  by  the  presence  of  friigmenta  of  flint; 
indeed,  hand-speiimens  might  he  selected  to  match  almost  any  of  tho 
sandstones  and  coiigtoraerntcs  of  the  PalBKizoic  rocks,  which  they 
more  closely  resemMc  than  later  formntions.  A  few  of  the  blocks  con- 
tained comminuted  chalk;  and  aathcsowere  invariably  softer  than  tho 
others,  it  occurred  to  me  that  they  might  bo  in  a  more  incipient 
stage  of  concretion  than  the  saccharoid  blocks,  which  exhibit  no 
trace  of  separate  chalk  partidoB.  It  is  possible  that  the  finely  divided 
chalk  first  formed  tho  cementing  medium,  and  that  on  its  gradual 
disBolution  the  crystalline  stmcturo  of  the  blocks  has  been  Blowly 
perfected  through  the  agency  of  a  small  quantity  of  lime  in  solntion. 
Some  of  the  blofks  are  so  extremely  compact  tlmt  the  original  sandy 
agglomeration  seems  to  have  given  way  to  an  inherent  crystalline 
atruoture.  Tho  water  of  tho  well  sunk  through  the  drift  is  strongly 
chalybeate,  and  throws  down,  on  standing,  a  thick  sediment  of  lime 
and  iron ;  the  drift-bed  itself,  therefore,  suppliea  all  the  conditions 
neccasary  for  its  consolidation. 

On  reaching  the  sand  through  the  Boulder-clay  in  sinking  the 
well,  much  "  fou!  air"  or  carbonic-acid  gas  wna  given  off:  and  from 
this  cause  the  life  of  one  of  the  well-sinkers  was  sacrificed.  Tho 
dJBchnrge  of  gas.  apparently  from  the  chalk,  still  continues;  and  it 
may  be  distinctly  heard  bubbling  up  through  tho  water,  which  stands 
at  a  level  with  the  top  of  the  chalk.  Tho  solvent  power  on  lime  and 
iron,  of  carbonic  acid  in  solution,  will  readily  account  for  the  chaly- 
beate character  of  the  water,  and  suggests  an  explanation  of  the 
means  hy  which  the  ilrift  waa  first  cemented  together :  the  commi- 
nuted chalk,  which  is  largely  intermixed  with  the  sand  and  gravel. 
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be  gradually  dissolved  out  by  the  carbonic  aciil,  and  tho 
uu-bonato  of  lime  would  form  the  cementing  medium  for 
ineidae. 

When  it  is  bonte  in  mijid  that  the  soluble  and  insoluble  con'Utiona 
etrbonat«  of  lime  are  easily  interchangeable  through  dilfereiit 
as  of  the  acid,  the  cementing  together  of  Drift  containing 
oua  matter,  by  Hprings  chnrgcd  with  carbonic  ac-id,  is  reiidily 
oed ;  the  only  difficulty  with  respect  to  the  blocka  in  the  Cud- 
drift  is  the  iaolaled  and  ujieijna!  way  in  which  the  jirueesa 
}itAeA.    In  such  open  jrarous  (fniveis,  water  ohargcd  with  carbonic 
I  would  freely  pereolate  through  the  entire  mnss  ;  and  it  seems 
It  to  explain  the  coDsolidatioii  taJdng  place  in  weU>dcfined  un- 
cled patches,  nnless  it  refulls  from  the  local  discharge  of  ear- 
-acid  goa  at  particular  points. 
'  Hie  whole  of  tho  coucrelc  masses  at  Chopping'a  HiU  Farm  wero 
ily  resolToble  into  sand  and  graTcl  by  the  action  of  bydroehlorio 
,  proving  that  they  were  held  together  by  a  calcareous  cement, 
t  The  block  before  referred  to,  resting  on  the  Hod  Crag  near  Wood- 
s', contained  no  carbonate  of  lime,  bnt  a  small  quantity  of  hmo 
the  form   of  silicate.      Tho  following  is  an  analysis   by  Dr. 
rodcker: — 

jtnali/tis  of  Saer?uiroid  Bhfk  reMiny  on  the  Red  Crag  near 
Woodbritlye. 

lima  in  a  state  of  silicate  0"41 

Oxidc8  of  iron  and  alumina    3-04 

ffilicB  and  loss 96-5G 


lOO-OO 

A  Barscn  Stone  from  Avebury,  Wilts,  contained  a  little  free  car- 
Dnntfi  of  lime,  hut  otherwise  showed  a  composition  somewhat  eimi- 
to  that  of  the  block  from  Woodbridge  : — 

Anahjcit  of  Sarsen  Stone  from  Aveburi/,  WllUhire. 

Oxides  of  iron  and  alumina. 0'29  1  soluble  in  dilute 

Carbonate  of  Lime  0'40  j  hydrochloric  acid. 

Alumina  1  •         ^  ,.      e  -i-    .  f  0'58 

j^^       jinastateofffllicato...  J0.5Q 

Silloa   9811 


100-00 


ITie  composition  of  both  of  these  stones  indicates  the  preaenee  of 
two  to  three  per  cent,  of  siHcate  of  limo  and  alumina,  which 
cars  to  hold  the  siliceous  particle-s  together, 
t  ia  probable,  aa  in  tho  case  of  the  concrete  masses  at  Chopping's 
Farm,  that  carbonate  of  limo  was  tho  original  cementing 
Imaterial,  and  that  lime  in  solution  in  contact  with  tho  silica,  and  a 
jBtnall  quantity  of  alumina,  would  form  a  thin  coat  of  silicate  of 
liime  and  alumina  round  each  particle  of  sand,  and  agglomerate 
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them    togother  into   a   Boccbaroid   mass  insoluble  in  hydrochlo 
apid. 

The  beds  of  graTel  including  the  hloeka  contain  fragraenl*  rfl 
marine  shells,  aa  TiirriUHa,  C'ardium,  Cyprina,  Sc,  examples  ofl 
which  I  obtained  from  a  grarol-pit  near  Hemingstone  Cburch. 

Unless  it  can  be  proved  that  the  coast  Boulder-clay  of  Norfolk  ill 
really  older  than  that  occupying  the  liigh  ground  of  the 
coundct,  the  grarol  coutainiog  the  conEioliditted  blocks  woald  ap 
to  be  the  lowest  member  of  the  Boulder-clay  series  iu  the 
England, 


2.  Notes  on  tome  Chiivical  Aitaltsrs  of  Vabiboated  Stbaia. 
By  Gbobde  Maw,  Esq.,  F.O.8.,  F.L.8.,  &c. 

[The  pubtiostioD  of  Ibu  pnpra  ia  deferred.] 

(AbctroctO 

Tub  author  gave  the  results  of  some  analyses  for  the  dcterminatiaii 
of  irou  in  the  light  and  dark  parts  of  Toriegated  slates,  sandatuun,  I 
and  marls,  the  colour  of  which  is  due  to  oside  of  iron,  and  ia  whickj 
the  variegation  appears  to  be  disposed  independently  of  mechanical  I 
arrangement.     The  analysis  in  each  case  exhibited  the  fact  that  the  I 
lighter  blotches,  spots,  and  stripes  contained  a  smaller  proportion  vt\ 
the  colouring  oxide  than  the  average  mass,  a  proportion  which  implic* } 
an  actual  difference  in  the  percentage  of  the  metallic  iron,  and 
which  could  not  be  accounted  for  by  any  mere  difference  in  the  stats 
of  its  combination.     This  shows  an  actual  departure  of  a  part  of  the 
colouring  oxide  out  of  the  colourless  patches,  and  a  disperaire  pro- 1 
cess  which  seemed  to  be  the  very  reverse  of  the  segregation  ofl 
nodules  of  carbonate  of  lime  and  oarbonato  of  iron  out  of  a  clnyef  I 
matrix.     Among  the  forms  of  variegation  referred  to  were: — (l»t)I 
thai  resulting  from  the  segregation  of  dark  blotches  out  of  a  lightfr] 
matrix,  the  evenness  of  colour  of  which  does  not  appear  to  have 
been  materially  affected  by  the  withdrawal  of  a  part  of  its  eolo\iring- 1 
matter;  (2nd)  that  resulting  from  the  segregation  of  dark  blotches] 
out  of  a  lighter  ground,  each  of  which  is  concentricjtlly  surrounded! 
by  a  distinct  and  well-defined  xone  lighter  than  the  general  ground  ;J 
(3rd)  strata  variegated  with  light  blotches  containing  a  smaller  pro-] 
portion  of  colouring -mutter  than  the  general  ground,  but  not  ar- 
ranged concentrically  round  a  darker  nucleus;  (4th)  the  variegatioii 
of  coloured  strata   with  both  light  and  dark  blotches,  containing  j 
respectively  a  smaller  and  larger  proportion  of  the  colouring  oxide 
than  the  general  ground,  but  which  are  not  arranged,  as  in  the 
second  rase,  concentrically  with  each  other. 
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Sbsckiptiok  of  tilt  First  C*TiE*CT.  Upper  Ebtft. 
JoHK  CLAaKB  Kawkskaw,  Esq.,  D.A.,  F.U.S. 

»(Haiid  Oecwiiber  5,  1866  •,) 
[P1..T1  IV.] 

1;  remarks  aro  vritton  with  a  view  to  describe  the  geo- 
CB  of  the  Firet  Cataract,  and  to  illustrate  the  lo«Ui- 
Mmpanying  Bpecimenst,  which,  with  the  exception  of  a 

I  neighbourhood  of  Cairo  and  a  few  from  other  places, 
i  by  the  anthor  during  a  month's  atay  on  the  Island  of 
!  First  Cataract  of  the  Nile,  near  Awouan,  Upper  Egypt, 

of  1S65.  The  accompanying  map  (PI.  IV.)  is  for  the 
en  from  a  survey  of  the  district  made  during  the  author'a 
le  river  Nile  being  repreeented  at  a  time  when  it  was 
lowest  level. 

OntAroct  commences  at  the  southern  extremity  of  the 
Maeh,  and  includes  the  portion  of  the  river  extending 
s  IslfLDd  of  Elephantine  opposite  Assouan,  a  distance 
miles :  throughout  this  district  the  river  is  generally 

two  principal  branches  by  the  Islands  of  Hessoli, 
gie,  and  Elephantine.  One  branch,  that  to  the  east- 
t  a  higher  level  than  the  other  or  western  branch ;  and 
DOnicate  hysome  considerable  streams  and  by  innumer- 
ea  until  they  unite  for  a  time  at  the  southern  end  of 

Behayl,  where  the  actual  rapids  cease.  The  difference 
wn  the  two  branches  at  the  north  of  the  Island  of  Hesseh 
d  at  this  point  an  artilicial  cut  v&e  mode  by  Alohammed 

being  distributed  over  a  length  of  about  200  yards. 

II  of  the  river  from  the  south  of  the  Island  of  Hcsaeh 
I  of  tiehayl,  a  distance  of  upwards  of  four  miles,  is  15 
He  and  13|  feet  at  high  Nile.  In  no  one  of  the  ntpids 
ite  so-called  "  Cataracts  "  of  the  Nile  does  the  fall 
st,  which  is  spread  over  a  length  of  20  yards  or  more, 
option  of  Mohammed  Ali's  cut  mentioned  above.    Many 

thee  conmumications  read  at  tJiis  Evfuing-meeling,  tue  p.  30. 
1  in  till  fiocictj'g  liuBcum. 
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of  the  channels  are  of  great  depth,  that  to  the  west  of  Hesaeh  haiii 
more  Uiau  50  feet  deep  in  Bomc  places,  CFcn  close  to  the  detuvbcil 
rocka  which  occur  ihroiighont  the  ehnjincl. 

At  the  First  Catiirnct  the  Nile  fiows  without  exception  over  ciys- 
talliiie  rooks,  consisting  principally  of  quartz,  fokpar,  hornblende, 
and  niicu  combined  in  various  proportionH  and  then  appearing  under 
the  forms  of  syenite,  greenstone,  hornblende-  and  mica -schists,  or 
ebo  occurring  in  separate  masses.     The  whole  district  ia  traversJ    ' 
by  dykcB  «nd  amnllcr  veins  of  qiiarte,  felBjinr,  and  pitchstono.     The 
more  compact  ranssos  of  these  rocka,  of  which  the  surfueo  is  oftrn 
beautifiilly  polished  (specimens  1  and  5),  divide  the  river  into  nu- 
meroua  channels,  the  direction  of  many  of  them  being  detcrTninol 
by  the  hne  of  the  djkea,  which,  aa  a  rule,  hai'e  eauBed  the  roda 
in   imniediute   contact  with    tbem   to  be   more   destruetiblo   tlion 
the  same  in  their  unaltered  condition ;  or  else  the  material  of  th( 
dykes  themselves  has  yielded  readily  to  the  action  of  the  water, 
Hpliting  into  small  angular  fragments  along  joints  coated  with  brown 
oxide  of  iron  (siweiiiiens  ^1  to  3S).     As  the  direction  of  the  dykei 
ia  generally  east  and  ivest,  those  ch an nebi  already  mentioned  as  con- 
necting the  two  main  divisjons  of  the  river,  uiid  which  are  at  right 
angles  to  the  usual  north  and  south  course  of  the  Nile,  will  generally 
be  tound  to  be  in  the  line  of  dykes.     For  instance,  the  channel  tc 
the  south  of  the  Island  of  Sehayl  is  along  the  Hue  of  a  dyke  30  feet 
wide  running'  east  and  west,  and  which  may  bo  traced  for  some 
distance  into  the  yVrabiiin  desert.      Again,  the  Island  of  Sehayl  is 
nearly  divided  into  two  parts  by  a  dyke  jiarallel  to  the  one  above 
mentioned. 

The  crystalline  rocks  forming  the  bed  of  the  river  are  overlain, 
both  on  the  eastern  aiid  western  banks,  by  a  sandstone  of  very 
variable  eonnistency  (specimen  lOfi),  some  beds  being  coarse  and 
gritty,  others  fino-grainod  and  compact,  containing  but  little  lime, 
occuBiunnl  crystals  of  sulphate  of  barium  (specimen  92),  the  whole 
being  generally  strongly  impregnated  with  iron,  which  gives  it  a  red 
or  dark-purple,  and  Bomclimes  almost  block  colour  (speiiimens  93  to 
lOlj,  11,5).  It  seems  to  contain  no  vestige  of  organic  remains, 
unless  some  of  the  nodules  and  concretiona  of  ironstone  (specimen 
112)  can  bo  regarded  as  indicative  of  such,  as  many  of  these 
appear  at  first  sight  to  be  the  actual  easts  of  shells.  This  sand- 
stone rests  on  the  uneven  siirfaee  of  the  ej'enile  in  slightly  inclined 
strata  dipping  to  the  N.N.H.  It  is  nowhere  penetrated  by  dykes 
or  altered  by  contact  with  the  Hyenite,  which  ia,  however,  often 
much  decomposed  at  ilti  junction  with  tlto  sandstone,  so  that  at  places 
it  ia  diHienlt  to  distinguish  the  one  from  the  other.  In  the  lower  beds 
of  sandsiijne  relied  jieiibles  of  quart/  and  cbalcettony  abound,  some- 
times fi  or  t*  inches  in  diameter.  Opposite  Assouan,  nn  the  weetcm 
bank  of  the  river,  the  syenite  is  seen  underlying  the  sandstone;  and 
as  we  ascend  this  bank  it  attains  a  gradually  higher  elevation  until, 
opposiiji  the  sciutliem  extremity  of  the  Island  of  Hesseh,  it  forms  s 
plal«aii  about  200  feet  above  the  Nile,  extending  about  a  mile  to  the 
west  of  the  river,  vhea  we  again  meet  with  the  overlying  sundatonc 
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(("pemmen  112).  The  desert  to  theirestward  aepnia  to  consist  entirely 
ollowhiiUof  sandstone,  the  intervening  r idle ja  being  filled  with  sand 
of  a  rich  yellow  colour  compjsed  of  rounded  grains  of  quartz, 
Tlie  pandstoae  on  the  exposed  sides  of  those  hills  yields  easily  to  the 
^-^  action  of  the  weather,  presenting  n  branched  and  almost  coralline 
^^ft  appearance   in   aitiiations  espused   to   the  wind, 

^^M  S^  Hessch  is  the  only  island  of  tho  Catamct  on  which 

^^1  j,^  sandstono  occurs;  it  is  there  seen  capping  a  rocky 

^^1  ^J  eminence  at  tho  northern  extremity  of  tho  ialand 

^M  V'a  (SCO  PI.  IV.). 

^H         Tf  On  the  eastern  Hide  of  the  Cataract  the  cryetal- 

^^M         ii^    ..  line  rocks  appear  in.  the  fona  of  homhlendo-  and 

^^M        t        i  mica-schists,  and  at  about  four  miles  below  As- 

^H  C  wSa  "i  ^0""''  '^''  overlain  hy  aandatonc,  which  caps  all 
^~  ^  y  ^Sfl  -3  *''*'  hills  for  many  mdes  to  the  eastward,  forming 
a  layer  often  not  more  than  a  lew  fee.t  thick  on  tho 
top  of  the  syenite.  The  latter  appeaw  in  most  of 
tho  hollows  and  valleys  in  bare  coarBo-grained 
bosses,  rapidly  decomposing  and  scaling  off  in  layers, 
or  else  is  covered  with  sand  strewed  with  pebbles 
of  quartz  and  clialcedony,  these  being  derived  from 
S      fts  —      the  sandstone,  which  wastes  quite  as  fast. 

To  the  eastward  of  the  First  Cataract  there  is  a 
wide  valley,  which  may  be  seen  on  tho  map,  com- 
mencing at   Fhilce    and  joining  the   Nile   valley 
again  about  four  miles  below  Assouan.     Aa  it  has 
more  than  once  been  suggested  that  tho  courae  of 
the  Nile  was  formerly  along  this  valley,  it  may  he 
of  interest  to  state  that  tho  level  of  the  highest 
point  of  this  valley  (R  on  map)  is  100  foet  above 
the  level  of  high  Nile  at  Philic  ;  the  total  length  of 
the  valley  ia   7^  miles.     At  this  point,  R,  a  pit 
16  feet  deep  has  been  dng  through  a  sandy  deposit, 
;  rat-  3      containing  branched  concretions  of  lime.     Aa  rock 
Ig        i      ~      I     in  the  form  of  hornbl  en  de-schist  and  greenstone 
occurs  on  both  sides  of  this  valley,  and  at  no  great 
diatanee  from   the   pit,  this  deposit  of  sand  pro- 
hably  estends  te  no  great  depth,  though  we  have 
seen  that  to  tho  west  of  Hcssch   tlie   Nile  flows 
through  a  narrow  channel  of  very  great  depth ; 
the  river  is  not,  however,  entirely  confined  to  that 
channel.     The  section  along  this  valley  (of  which 
an  accurate  one  was  token). seems  tofavourtheidea 
that  ihe  Nile  did  formerly  flow  through  it ;  for  to 
the  north  of  its  summit  the  valley  (see  tho  section) 
is,  for  the  last  three  milea  and  a  half,  below  the  level  of  high  Nile  at 
Philie,  wliilst  tho  portion  to  the  south  ia  considerably  above  that  level, 
and  is  covered  with  a  considerable  thickness  of  deposit  from  the  Nile, 
i^Jt  ia  in  this  part  of  the  valley  that  tho  section  of  Nile  deposit  'M 
^K»et  thick,  described  by  Dr,  Leith  Adams,  in  a  paper  printed  in  the 
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Society's  Quarterly  Joiimal*,  is  exposed  in  the  side  of  a  dry  wEter- 
cooTBo.  Aud  tliis  is  whut  we  might  expect  to  find ;  for  a  considerBble 
deposit  would  take  pluce  over  this  portion  of  the  valley  on  the 
ri^er  finding  an  outlet  more  to  westward. 

The  watercourse  above  mentioned  must  at  timea  form  the  bed  of 
B  considerable  torrent  issuing  from  a  narrow  goi^e  running  nearly 
N.E.  and  S.W.,  the  bottom  of  which  is  strewed  with  large  rounded 
boulders  of  greenstone  and  syenite.  The  gorge  is  bounded  on  both 
aides  by  perpendicular  elifla  traversed  by  dykea  ;  and  at  the  upper 
end,  alter  the  deluges  of  rain  which  occasionally,  though  rarely, 
occur,  there  would  be  a  considerable  fall  of  water,  as  a  hollow  of 
some  depth  ahowH  the  Buccessivo  heights  at  which  the  water  has 
stood  until  dried  up  by  evaporation. 

The  author  walked  about  fourteen  miles  to  the  eastward  of  this 
gorge,  and  aacended  what  appeared  to  be  the  highest  hill  in  the  neigh- 
bourhood, fho  base  of  this  hill  consists  of  crystalhne  rotks,  the 
upper  200  feet  being  coorso  sandstone  of  s  dark-purple  colour 
(BpccimeallS),  the  height  of  the  summit  above  the  Nile  at  Assouan 
being  about  1000  feet. 

Of  the  erystalline  rooks  at  the  First  Cataract,  the  coarse-grained 
pink  syenite,  described  by  Professor  Delesse  in  vol.  vii,,  of  the  So- 
ciety's Journal,  is  perhaps  the  most  abundant  variety.  The  rocks 
forming  the  eastern  bank  of  the  Cataract  consist  of  this,  as  also  do 
the  higher  portions  of  the  Islands  of  8ebayl  and  Hosseh :  in  the 
latter  place  thfy  are  associated  with  hornblende-sihists  (specimen 
75)  much  contorted.  In  places  they  are  vertical  and  horizontal 
within  a  few  yards. 

In  a  quarry  to  the  east  of  Assouan  (D  on  map)  this  pink  syenita 
may  be  seen  and  obtained  in  homogeneous  masses  of  almost  any  sile. 
A  block  said  to  be  (for  it  is  partially  covered  with  rubbish)  05  feet 
X  12  feet  X  12  feet,  squared  on  three  sides,  and  still  attached  to 
the  rock  on  the  fourth,  may  still  be  seen  in  this  ancient  quarry. 
The  material  of  this  blork  is  the  same  as  specimen  19  throughont 
the  exposed  part,  with  the  exception  of  a  few  augiilar  patches  simi- 
lar to  specimens  '20  and  25,  Near  this  spot  (D  on  map)  a  mass  of 
greenstone  is  quarried  ;  it  occurs  with  veins  of  quart*  and  felspar 
containing  garnetB  (specimens  27  and  29).  This  coarse  pink  syenite 
varies  much  in  diirabihty,  Among  the  ancient  monuments  of 
Egypt  masses  of  it  weighing  many  tons  (as  much  as  800  tons  in  one 
case)  may  be  seen  unaffected  by  the  action  of  the  weather  after  an 
exposure  of  from  2000  to  3000  years.  On  the  other  hand,  at  tho 
First  Cataract  we  see  on  all  sides  signs  of  its  perishable  nature,  in  the 
rugged  hills  formed  of  rectangular  blocks  piled  ono  on  another  not 
unlike  rude  masonry,  or  more  often  covered  with  huge  boulders 
heaped  ono  on  another  in  the  greatest  confusion.  Theso  spherical 
masses  weather  by  sealing  off  in  thin  concentric  shells,  as  may  be 
seen  in  a  curious  block  on  the  Island  of  Hcsseh. 

Associated  with  the  coarse-grained  syenite  occur  finer-grained 
varictiee,  sometimes  in  narrow  veins,  sometimes  in  large  compact 
■  Vol.  yt.  p.  13. 
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■■MBB.  Often  the  homblonde  is  nearly  wanting.  In  a  variety  of 
the  coaree-prained  syunitt,  n-hich  occurs  in  largp  quantiticn,  the 
horablendc  is  in  sucli  prepondcruQce  ns  to  give  a  durk-green  colour 
to  the  nx't,  relieved  here  and  there  by  lai^  tiesh- coloured  crj'stnla 
of  febpar.  Near  tho  northern  end  of  the  Island  of  Hesseh  b  great 
Taiiety  of  Bpecimene  may  be  obtidiied  from  tho  d<5hriH  reniaiuing 
from  the  artiliciiil  cut  before  alluded  to  (specimens  41  to  53).  Tho 
prevailing  colour  of  the  felspar  in  tho  neighbourhood  of  thia  cut  is 
deep  red ;  sometimes,  however,  it  is  much  decomposed  and  chalky 
white  (specimen  50).  The  dykes  that  intersect  the  eataracta  are 
mostly  of  dark-green  compact  greenstone  or  felstoue  speckled  with 
crystals  of  pink  felspar — or  aometinies  rotten  and  decomposed,  and 
traTersed  by  detached  veins  of  (jnartE  and  felspar,  being  then  of 
a  blown  colour  in  places  (spitimena  31  to  38).  In  the  neighbour- 
hood of  the  dykes  the  syenite  i«  often  aeparated  into  its  contpoaont 
parts  (specimens  1  and  5). 

Hornblende- schist  occurs  at  tho  western  side  of  the  river,  oppo- 
■te  tho  Island  of  Heaseh  (point  K  oD  map),  overlain  by,  and  repo- 
«ing  on,  pink  syenite. 

Horn  blende- schist  forms  s  large  portion  of  the  Island  of  Hesaeh  ; 
a  little  occurs  in  the  Island  of  Sehayl,  and  it  is  again  met  with  in  the 
large  eu^tem  vaLey  before  described.  At  the  northern  extremity  of 
this  valley  the  homblonde- eehiHt  or  mica-schist  is  in  places  nearly 
Tertieul,  and  is  overlain  by  sandstone.  At  the  junction  of  tho  two. 
the  aandstone  contains  pieces  of  schist  and  lai^o  angular  fragments 
of  qoartt  (specimen  111). 

There  is  near  this  point  a  very  conspieuons  mass  of  white  quarbt, 
j       about  15*)  yards  long  by  50  yards  wide,  rising  'M  feet  obove  tho 

•chist,  which  is  nearly  vertical  in  its  neighbourhood. 

^^      In  conclusion,  I  would  coll  attention  to  the  advantogea  offered 

^■by  tho  locality  I  have  endeavoured  to  describe  for  observing  the 

^V^fTerent  combinations  of  granitic  and  sycnittc  racks  and  of  their 

elements,  and  more  especially  the  gradual  transition  &om  one  variety 

of  combination  to  another.      Every  variety  of  combination  of  these 

minerals,  sometimes  weatherworn  and  in  all   stages  of  decay,  at 

other  times  having  the  surface  polished  as  if  by  the  hand  of  a  lapi' 

dary,  may  be  seen  at  low  SUe  over  a  few  square  miles  of  countiy, 

OD  the  banks  of  the  river  and  on  the  islands  of  the  First  Cataract. 


DONATIONS 


TO  TMB 


LIBRARY  OF  THE  GEOLOGICAL  SOCIETY. 

From  October  Itl  to  December  AUf,  1866. 


I.  TRANSACTIONS  AND  JOUKNALS. 

Pre$ented  hy  the  retpective  iSoeietia  ami  Editors. 

American  Journal  of  Science.     Second  Series.     Vol.  xlU.     No.  IS6. 
November  1866. 

E.  W.  Hilgard.— Drift  nf  the  Wostern  and  Southern  State*,  and  iu 
telntion  to  the  fllocier  and  Iceberg  Theories,  S43. 

0.  TJ- Shepiird. — Nuwlocality  of  Meteoric  Iron  in  Cohahnila,  Northan 
Mexico,  M7. 

C,  A.  CToesBmann. — Mineral  S]irimre  of  Quondnea,  New  York,  .36S. 

J,  1).  Ddiift. — PoBsiblo  identity  of  Tumerite  with  Monaiit*,  430, 

H.  WurU.— On  Gmhiunite,  4^0. 

C.  T.  JackBon. — Discovery  of  Comndum  at  the  Emerv-miDe,  Chester, 
Mbm.,  4i*l. 

C.  U,  Hhejinrd. — Note  on  the  Mioerala  of  the  Emery-mine,  421. 

Wcihler. — I^urite,  a  now  Minpml,  422. 

Alle^d  dii<coi'ery  of  an  Emcient  human  skull  in  California,  424. 

J,  jie  Ijiski. — rost-tertiary  ahells  from  North  HaTea  Isle,  420, 

B.  Safely. — Mastodon-remains  at  Cohoes,  N.Y.,  420. 

AnniJee  dea  llincs.     6'  Serio.     Vol.  is.  Livraison  2.     1866, 


T.  Kjerulf  et  T.  Dahll.— Sur  les  gites  de  fet  do  la  cote  Bud-oae«t 
laN       -       — • 


I 


Norvfige,  269  (map). 
£.  Jiicquot — Eaquisao  gilologique  dela  Senauiade  Cnenca  (Eapague), 
301  (plate), 


^^^  An 

^M  Archives  of  Dentistry ;  a  Record  of  Dental  Knowledge.  Medical,  Sn" 
^1  gicol.  Microscopical,  Chemical,  and  Mochanical.     Vol.  1.     1865. 

I  Ari 


Anthropological  Review.     Vol.  iv.     No.  IS.     1866. 


Art-Union  of  London,     Report  for  the  year  1866, 


• 


Thirtieth  Annual  Report  of  the  Council.     1868.     Willi  list 


of  Members, 


DOICATIOIIB, 


121 


fttieoffium  Jonmal.     Tfos.  2032-2044.     October  to  December  1868. 

Notices  of  Meetings  of  Seientiflu  Siicipties,  &c. 
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Wissonschaftcn.     June  to  August  18f)(j. 

Hilgeadorf.— Ueber  Planorbit  muUi/ortnit  Jm  Steinheiiner  Siiaswas- 
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Isis.     Jnhrgang  1S66.     Nob.  1-9  (fonlinu^d). 
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J.  A.  Birds.— Bed  of  Chalk  Flints  near  Spa,  501. 
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Notice*  of  Mct'liuge  of  ScitntiBc  fjocietie*,  &«. 
MiiK-riJ  prtniiirtiuiiH  of  lUo  t'oilcJ  Kingdom,  701'. 
Gold-miuiiig  in  New  Soulh  WiUl-s,  31. 

Stro-sbourg.     Mi'moires  do  la  Socicli  dm  Keieucea  Jfutun-llcB.   Vd.ri. 
Livniison  1.     ISttC. 

Vieana.     Anzc-ig<.'r  dcr  kuisorlichim  Akadctnif!  dor  'Wie$i:[i»chiif;«ii. 
Jahig.  18'K1.     No3.  20-23. 
J.  Deci|;nlii, — Ueber  div  Audgrnbungeii  auf  der  Jn^  Tlicruisu,  311. 
IteiiM.^DicfoK'iileFiiuiin  derSUriiiaalzablueeiuuKVon  Wi^lii'.ika,S%. 
von  KttingslinuBOii. — UebiT  die  fossilc   llurn  iW  Tcitiiir-B»ckau 
K  Toil  Uiliu.  2^0. 

-^ .    Dt'nksi-hriftcn  dor  kaiserlichfii  .Vkiidcraii'  dur  ^Vus(MtSl;lulft^l. 

Vul.  sxv.     Ablh.  i.  ISiSU. 

.   Unjfcr.— SvUogp  plntiianmi  ftissiliiuii.    I'ort  lii.,  I  (21  plnW). 
TOii  Klljuj^liiiusen. — Dli?   fossilp    Flura    de.i  uuihriacli-ichleyjjclion 

lJnL'bs''biert--!n,  77  I T  pliitc'?). 
IIhiiss, — Dii-  FdiiiniijiiftTcn,  Aiithoiotn  u(id  Bryoioeo  liisi  ditiilscbMi 
SeptJivii'ntlLoui-a.     Eiu    lieitmp   Kiir  I'auna  dtT  miltelyliguciuwi 
Tertiiirwhiehlen,  117  (11  plslea). 

.     .     Vul.  xx\-.     Abtli.  ji.  1600. 

Laiibe. — Dii'  fniiULi  iWr  .SKbicblt'u  vun  St.  Ctia»iau,     Eiu  Uintnig  int 

Pnliioiitolopie  dn' nlpiaen  TniLJ.  I  nCpbilra). 
Zitld.— I)t(S  liivnJryn  JL-r  [lo»ttnif>.>biliii'  in  den  nordiislUcbeu  Aliv-n. 
Ein  Ueiirof  zur  ChnLnltteristik  der  Kreideforiimlion  in  Oesti-rn-icli. 
I'otL  ii.  Mit  eiiiem  .\ulnmgL'  '■  Die  Ijracliiopoden  d«r  UosniibilJuu- 
(fcn,"  \ou  R  Suera,  77  ( 17  plaWe). 

,     SiUuiigaberichtf  der  kaiacrlicbea  Akadcmio  der  Wissensuhof- 

tcji.     Ablh.  i.     Vol.  lii.  Jtvtto  3-5.     Oftobpr  to  December  1SS5. 
von  Ilaidinjjer. — Bnialtshuienfonoifli-T  Dopplmt  von  .Viiiwce,  ^1, 
KeUBs. — liebL-i'  dip  rormniiufrren,  Antbozoen  und  Bij-citoen  des  deut- 

si'lieii  ffpptAri  Pill  bones,  283. 
'l'!*cherraQl(. — [ielitT  di'U  Rnibli-r  I'urphvr,  4^)G. 
RtiLsg. — Dir'  r'cininiimfer'.'U  un'l  UstnitoJou  di't  KreJdu  niii  Kannr*- 

Seo  b'-i  Kiiateudii^bii,  4-15  (plali;). 
Ts(!bt*riimk.— I'obvi-  l'urp!i)*ri>  ous  der  Oi^^ud  ion  Now^im  bci 

Kraknii,  471. 
Knev. — Nutiz  iibei'  eiiif  Mudiiee  iin  Fi-iiorateiu,  iSO  (|jU1.>), 
Knrrer. — ['ebi-r  dm   .\u0.ret^n  von   FurBuiiuirerL-ii   ui   deii   iilteKn 

8thic]ilen  de.^  Wiener  Saudsteins.  402  (plat'-l. 
Boufi. — Uubor  diid  ZuBiimmculrcllL'ii  fossilcr  UeijorbVibeel  nu*  meh- 

reri'ii  C'lfuaen  dpr  oi^uiischen  Natur,  560. 
von  Haiiar. — Dio  Cephalopoditn  der  untarea  Trioa  der  Alpen,  805  (3 

ulotes). 
Homes. — Die   geognostiacbo   Ksrlo   des   (•henialip-n   liubjctw!   von 

KrakniL  mit  dvni  siidlicli  angreniendpn  Thi-ilevon  <iali«>-u  von 

weilaiid  Ludvi'iff-IIoUeDL'pi{er,  uaeh  diasen  Tode«upamiiieng*«te!lt 

von  Curneliiin  FdILiui,  Oil. 
vonEttingshniwen.— DiefosaileFloradesT-rliQrU-ekenavoaDiiin.eW. 
von  Haui-r.— Clioriatoecras.     Ein?  ueim  C»p1utli>j)odeii>ippe  au3  dm 

Kfecn^rSthifhlon,  Go-i  (plale), 
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Tienna.  Sitzuugsbcriuhtc  der  kaisorlichea  Atademio  dor  Wi^E<a- 
schafteu.  Abth.  Li.  Yd.  lit.  Heftc  i  &  5.  Nuvomber  imcl  Bu- 
cembet  1815. 

-.     ,     Ablli.  i,     Tol.  liii.     Jannary  to  May  1860. 

von  Ilochatelter.— L'ebtir  das  \"orkiiii]Dieii  von  EozoiJn  im  kryalallin- 

Mcben  Kftllip  von  Kruminau  im  siiJlit'li-.-ii  Iliiluiien,  14. 
Kiier. — Dit^  l'isi:lii;  dLif  bitiiminosen  l^diiufiT  von  Itaibl  ui  KiirntkeD, 

1-J3  iLl  plaits  1. 
Hevi-A — Oil'  Rrvojopu,  -Vuthoitocn  luid  Spongiarku  des  brnunen  Jura 

Ton  Bidin  bei  Kraknu,  2'2',i. 
Liaiibe. — Di"  BivQiv'.iii  des  bmiuiun  .Inva  von  Babn  init  lieiiiukjich' 

ti^ruDjf  ihrcr  geo|i;iio-iluchBn  ^'crb^eitung  in  Frankrcicb,  England, 

Sfhwiibt'u  urid  anilerpQ  Liiiideni,  3.'55. 

.     Die  Ecbinodefroi-n  dps  braunen  Jura  von  Baliu,  243. 

y.  Ilnuer. — Neiiu  CVplialapodt-n  aufl  den  OosaugebilJon  der  Alpen, 

aOO  (2  plnle?). 
Boui'. — Eiui^  Benierkungun  iiber  fimeriksniscli-nipxikaiiisidiu  Guo- 

"Tnphii^  imil  (Toolu^ti,  00  wie  iiber  die  auguuaimto  Cuntmlkt-'lla  der 

fiiropaiscben  Tiirkti,  325. 
Tstbenunk.^Kinige  PHi-iidomorpboBen,  iv.,  518. 
Laube. — Dii;  Fniinn  der  ^iolueblen  toq  tit.  Cassian.     I'art  iii.,  55tf, 

Al)th.  ii,     Vul.  liji.     Jwiiuiry  to  May  1S06. 

Abtli.  i,     Vol.  liv.  Heft  1.     June  IW'iO. 


Laube. — Dio  Oai^tropodt^i)  des  brauuon  Jura  von  lliiliii.  81. 
Sues*.— I'd t&reurl 111 tif.'on  iibcr  deu  Cbarekler  der  OBterreicliiscken 
TerlinrablngfriinEeii,  87  (3  pliites). 

rSteiud«ihner.— Ut-btr  die  I'oaailen  Fiscliu  des  Amphisjlenscbielera 
I  am  Obfr-Kbein,  150. 

Warwickshire  Natiii-al  IliHtoiy  and  ArcUieologieal  Socii-ty,    Thirtieth 
Anminl  Report.     April  IMG. 
P.  n,  Ilrodit-.— fleobgv  ot  Warwick,  Leamington,  and  ita  ueighbair- 
bood,  10. 

Zoologiuul  ^kfciety.     Proceedings  for  ISfiu. 
G.  Itiisk.— Foyil  Elephants  of  Malta.  510. 
"W.  S.  l)all8'',^Fi'»tlirT^  of  Diii'irnlt  rflnmliia,  Owon,  265. 
H.  Owcu. — Extinct  Itinomithino  llirdfl  of  New  Zealnud,  438. 
W.  K.  Pnrli.-r. — Fopjil  Bird,'*  li-oni  llio  Zcbbiii.'  Cove,  Malta,  752, 

— .     Trunsaetifiiis.     Vol.  v.  Part  5.     IHGH. 
R.  Owon-— Un  Dimi-oU,  Part  U.,  330  (3  plates). 


ir.  PElllODICALS  PUllCHASED  FOB  THE  LimUltV. 

AnimlcsdesSeieneeaNuturellefi.   3*Serie.   Zoolugio.  Vol.  xiii.    1950. 
DTlrbijruv. — Siir  bi  inarcbi.'  siiceeasive  de  1' animal itntion  h  la  siirfaeo 
^B  du  gloto,  21.'^. 

^^1      - — -.     Siir  I'in-itiint  li'app.iriliaii  dans  lea  agc-s  du  mondo  dea  ordroa 
^^1  d'aniuiBUS,  compart  au  degrt!  de  perfection  do  I'ensemble  dc  lean 
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AnnalcBdesSdeiiLoaNutiiroUes.    3°Keriu.   J^oologic.  Vol.  xiv.  ISStfj 

IhirpstH.^Stir  k  plnce  qui?  Joit  orcHpi'r  don*  la  cla'sificfltion  le  poUwo 
fiissili'  di-crit  sous  K-  noiii  dp  2'1-irliiiii  hmiiirorii'ia,  144. 

Mnrci'l  di;  ypiTi'fli't  .rciiu-Ji'iiii.^ilL's  bKvhi^i  oss-.-iisi.'^  ■.■t  des  cai'eniM  j 
il  owtemenls  ruuiiis  aiipri^^  Ju  In  ni-ilnhii;  do  Bourgnde,  Dl. 

.     .     .      Vol.  ST.      1;^J1, 

Many-1  de  SerrpA  ci  Ji'im-Jonn. — Siif  lea  br^L-hea  ossetiew  at  luj 

"■iiM'nipfl  de  l)(Hii-«ndi-.  71. 
.     Sur  la  potrilii-'utiiHi  di-a  eoquillea,  370. 

.     .     ■     Vol.  srI,      1851. 

■ ,     .     .     Vol.  xvii,     1S52. 

Marceil  dc  Seires. — Sur  k  piitriticatton  den  eoquillea  duna  le  seinda 
mors  ncliielliw,  M. 

,     Dps  uiUM-^  de  la  plus  p^udi;  tulle  dea  eeptocs  onuicnua  com-  ^ 

piir^  Bux  mciM  actuellos,  111. 

.     .     .     Vol.  xviii.     lSo2. 


VoL  xiA,     ISM. 

Vul.  XX.     1S53,     With  u  geucnd  index 

llio  2U  vuls.  (if  thit  Serit's. 
(jervuie. — .Sui'  k-  geiiri!  Uyienarctot,  2:J0  Qikt-.i)- 

.     5*  Si'ric.     Zoolfjgio  ct  Paltiontolo^o.     VoL  i,     1864. 

Boil)-. — Siir  quelr|ues  C'ruaMc^  dii  teiTain  Csrboiuf^  Bppuitea. 

Bu  f^nre  Bttinuni',  '1-i  (jilale). 
II.  M.-?'div8i'd8  et  I.artel. — Sur  k  caiernc  de  Briuiiqutl,  2il>. 
A.  M.-Edwftrdi, — .Moiinfrrapliie  dw  CiiLstftct*  fos^Uiis  de  k  fuDiillo 

di's  C'MUi'i'riL'iid,  31  (7  pktes). 
Lnrtet  el  Clirislv. — ."^iir Ttxyteni-e  de  rilommu  duns  lu  centre  del 

Fi'HUCCU  iiue  i;poijU(!  uu  cHtecautrv't  ^talt  linliitt'i?  par  kl!eit]ie,23 

.     .     .      Vol.  ii.      ISU-I. 

BL)iir]dn;Dis. — .Sur  \es  in^li'muents  cu  ailes  trouvea  duns  lo  di^ji&rteo 

dTudrL'-i-f-I/oii'i'.  :.'-ji.l. 
A.  Vi.-VA^'AX^r:  —r^iir  hi  iHUiill-.'  dt>g  Clu'vrntniuB,  40  (11  pklis), 
Lubbock. — iSiii-  Iw  HuHiiiii's  dfci  cBvcniw,  ^3(1, 

— ■  — .  — .   Vol.  iii.    iS(>5. 

A.  M.-Eil»  ards. — Siir  V'Lrn  liliriiriMi,  IM. 

.     MonoMTiipIiiu  dea  Cruslnce-i  ftmsilea  do  k  fiunillc  de*  Cuic4 

rii'ns,  21)7  (npliLi.'s). 
Genais  ut  rfrintiiuiiiiin. — Ddb  Civvohiob  do  Jiue,  61. 
Vrui  Beut'duiL.— Sur  I'esij'tencii  do  I'lioninn'  Ti  I'fpoquo  oil  la  Rcnne  I 

lo  Castor  liiibiliiient  k  Uelgique,  2Itl. 

.     .      ■ -.     Vol.  iv.      18(J.j. 

Lartet. — .Sur  unc  lumo  d'ivuire  foMile  trouv^u  daua  un  gisemeitt  i 

Spring', — Sm-  Its  divois  modes  de  formntJon  dee  di'puts  aurif^res  i 

1pi>  rftvemts,  3G3. 
De  ^'ibraye. — Siir  1ft  rtproductioii  i>n  bois  dc  Itenne  d'une  t^tc  i 

MummouUi,  provfiumt  d?3  etutioii-  du  I'^ripwil,  3dO, 
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I     AntiKles  dcs  Sciences  Xuturelies.     o'  Scrio.     7wjlogio  et  Pulijontci- 

klogie.     Vol.  T.     ISGO. 
lUer. — Sur  In  d<?pouvprte  rScentc  iVun  Mnminouth,  G12. 
nroudi-^Sur  !i«  trramrps  tn>uv<<es  ruceuunBot  dims  le  Pt'riyotd  et 
allribu-k?  nii  Miimoiit.  i»0. 

.     ,     .    Vol.  vi,     Xos.  l-o.    Jiily  to  NuvQtiiljor  IhOO. 

EG.  Clark. — Sur   la  dt-wmvertu  reixule  Ac  di-bri*  du  Dodu,  a  I'ilo 
lUuriw,  la 
ScIiUtti'I. — Sur  rim-Ujiifs  (!»iN*ei  tii-iatos  d'Oiscaux  gigant^ues  dee 
It,  tlwen.— Sur  I'cxifltKUCO  d'un  prnnd  Perroiiuet  doiil  respecu  ett 
piMit-clrc  £teiu(«  (iWtfarrM  Mauritiamut,  h  Vile  Mauricu,  i*ti  (2 
plntw). 

Annals  and  Magazine  of  Nuturnl  Histoiy.     Tliird  Soiiw.    Vol.  xvm. 
Nob.  lUtJ-H)S.     Uctu^T  to  Becembtr  laOli. 
1  H.  Burraeiflter. — OI;/pt-jilim  aud  its  .VJILm,  21)0. 

^_^        Ilkfickid. — FiHsU  Mt'dustc  &OIU  Eichstadt,  344. 

^K        F.  M'Coy. — New  iijiiTiea  of  Fossil  \'Qlutea  from  the  Terliarj-  Buds 
^H  n^iir  ^tt-lbouTDis  -tTS. 

^H        J.  1'".  Wulkti". — Plio^pliatic  Dujioul  in  the  Lower  Qreeugand  of  fied- 
^B  foidahiiv,  ^»\. 

f  i>.  Owen. —  L'lipor  Incisor  u!  XnCulArriiiin  MikheUu,i''i  (jilnle). 

\     TiConhnrd  und  Goinitz's  Neues  Jahrbutii  liir  Sliueralojjie,  Geulogip, 

luid  Paliion  to  logic.     Jahi-gtiiig  1566.    Hefte  0  fi  7. 
^^       K.  Zittel. — Labrador-Diorit  vun  Schri-:'?heim  bei  Ileidelbvi^,  641. 

^H       O.  Prolss Beltriipe  *iir  Kenntni.ss  dtr  Tjncbjle,  047. 

^^        C.  \V.  C,  Fijolis.— Diu  Lavii  d.-s  \'esiiv,  ml. 

B.  Studw.— Ziir  Lltuliipit'  der  Bfnier  .Mpcn,  OSS. 
F. Zirkt'l,— r-'b-.T die  mii-roskripischp  Zuaniiinieowft7UU|j'  und  Structur 
dfr  di'.>[v"jiibiV''n  1  Jivi'n  von  NKa-lvamini'ui  hv'i  -Sutitorin,  7''iO  (platp  j. 
L.  ZeiuwhoiT. — Leber  die  ver?i'bipdeinTi  Fonnationeiij  mil'  deuun  aitU 

der  pohiiwlie  Juni  abf^roHeti;!  hnl,  7oS. 
Ijettcr^ ;  Nulict;^  uf  Books,  (.ifolo)^',  aad  Foaf Ue. 

L'In»titut.     1"  Setlion.     34^  Annte.     Nos.  1703-1720. 

.     S"  Section.     31'  .innet'.     Noe.  36S-370. 

Piiliyfintogrupliicn :  Iii:Tiiiiftf;(.Kebon  von  Dr.  WJlh.  DiuiktT.    Vol.  xvi. 
Liet  1.     Novoinbor  IsO'l. 


»U.  Spuyer.— Die  ober-fiU^riidinen  TL-rtiiirgebildu  und  durcu  Fiiuua  iui 
Furjfleathuni  Lippt-Utiiuold,  1  \p  pIutL's^). 
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^1       lU.  GEOLOGICAL  AHD  SlISCELLANEOUS  BOOKS. 
^H  NUM€S  of  Duiioi-g  tit  lUiUtf. 

^■ImW,  D.  T.     Phj-sicttl  Gcogiaphy.     1867. 

Baker,  W.  E.  Mfmmr  oa  tlio  Fossil  Itemnins  presented  by  himself 
and  Colonel  Colvin  to  tie  Museum  of  Nuliiral  Histoi-j'  ut  Ludlow. 
1850.    Fr<m  the  Itttt  Dr.  S.  P.  IVoodu/urd. 
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Bdl,  T.     Tho  Glneial  Period  in  North  Americo.     18'Jt!. 

Bvi'klL'y,  il.  J.  Fupcr  on  Lhc  Bhore  Cibiiat  luolino  of  tUo  Great 
Indian  reiiinsiil.i  Railway;  willi  nil  Appendix,  by  .V.  A.  West. 

lioiitl,  J.  Furlbor  Obsorvalions  on  the  Hllegfil  Sulnnuriiip  Fonrati  on 
tlio  sliort'9  nf  I.ivrrpnol  iJny  und  tho  Itivur  Horsey,     liStiU, 

U'-odit,  }'.  II.  Itpmarks  on  lluto  outliers  ol'  liiis  in  NorUi  Slin»i»- 
shiro  and  South  Chi-shire,  nnd  Uicii-  con'cUitii^u  with  lhc  main 
range.     iSOO, 

CliaUl,  V.  Luttre  rclulirc  aux  silox  laiJlcs  Ac  main  d'hunmo  ou 
nnt^istoricjacs,  adr(>s3(>o  A  M.  ItoBchcr  do  Perlhcs.     ISUti. 

CUddi,  A.     Lfs  Ports-Cunaux.     ISOO. 

Sul  SIcto  Oiidosu  del  Marci  0  all  lo  eorrt-nti  di  i-jwn,  spodal' 


mtUllI  8U  quelle  liltlT.lIi.        ly'iC, 

Cl'trLc,  IF.  S.  Catalogue  of  Specimens  from  the  Winnamotta  am! 
Howkcshiiry  Kotks,  ovcrlyiug  tUn  productivB  Upper  Coal-mftuuns 
of  New  South  Walra.     1800. 

.     On  tho  Trnnsmutation  of  Kocks  in  Australia.     1^05. 

Contcs,  T.  Statomciit  of  the  idtiu  for  supplying  London  wilb  wnler, 
proposed  in  the  "  Mttropolilua  Woltr- works  hiil  [Heuley-oii- 
Thaniffi  uud  I-ondon  (U]ui.-(luelj."     Fr«m  the  late  Dr.  S,  P.  Woati- 

IVIlllf. 

lidrtuiii,  C.  Ou  tho  OrigiD  of  Spcuiiut  by  means  of  Naturul  Sdudiun, 
or  tho  piisterration  of  favouri'd  moos  in  tho  struggle  for  lifi.'.  4th 
edition.     IttliiJ. 

Daiihi'if.  KspOriences  6ynthetii|UeB  rolalii-c8  uuz  metwjrilcs,  Kap- 
]iri)flifmL'nta  auxijuels  ces  exjwiii'iicca  conduiscnt,  tanl  pmir  lu  I'or- 
loatiou  do  ecs  corps  pliiiiu'taiit-a  ijue  pour  ccllu  du  gli>be  ti?rrMtT^. 
186fl. 

D'li't'lioii,  T,  Nutf*  Oil  60ino  Koi'lhI  Ui'uchiopoila  dredged  by  Ihu 
liilo  Lueus  liani'tt  off  tho  Nortli-eust  Coast  of  Janiniua.     iMiij, 

hrnlougr-hiiiiijjs,  J.  A.  K"il(s.  Descriptiou  d'unc  caspeec  im-dito  de 
Tiil6wauro  dva  environa  do  Caen,  lu  Ttlfosniii-af  Calvarlnii.    188U. 

Bur  uno  Suture  insolito  pnrtogonnt  en  deux  mollies  &  pt-u 
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pri'S  egiilcfi  le  pnrietid  giiiiehc  d'uQe  ti'te  hitmniiio.     l^'.lli. 

iJretaer,  C.  h.     An  exam i notion  of  the  report  of  Mr,  Tilliter  on  tlw 
Leeds  "WhIit- works.     ISUIi. 

Figuier,  L,     The  AVoild  bcforu  the  Deluge.     New  edition,  retiAul  by 
H.  W.  liristow.     1S07.    t'mn  U.  W.  Jiristow,  £*/.,  l-\a,9. 
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Firanit,  J.  /'.  A.  Sduioe-Krj-BtuUc,  beobachlet  in  Dn-adcn  1846 
imd  I*l(i.     I860. 

Fmuemftltl.,  G,  It,  i*.     Uebcr  die  sugi-'uaanto  ^iiigspiin-S<!C.     ISIiS.  ' 

Gtitutz,  H.  if.,  und  K.  T.  Liclic  Ucbur  oiii  A'.'quivulciit  dcr  tuko- 
iiutbca  Scbiet'er  Xordiimorika's  in  Duutseldund  und  duascu  geolo- 
giacbe  St«Uiing.     ISfiii. 

Httinetirii,  0.  roil.  Das  Donczar  Steinkoblongeliirge  und  desson 
indxistrielle  Zukimit.     180(5. 
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Fbbbuakv  6,  18(17. 

R.  G.  M.  Browne,  Esq,,  Admiralty  Ropstror,  Doctors'  Coramons, 
und  9  Culloge  Creaeent,  Hampstead,  N.W. ;  tlie  Rev,  Michael  Alfred 
Uooii,  Cleator,  near  Whitehaven ;  and  Benjamin  B.  Orridge,  Efq., 
^  8t.  John's  Wood  Park,  N.W.,  were  elected  FoUowb. 

The  following  communications  wero  read  ;— 

1.  On  somt  .SEcoifDifiY  Fonarta  from  Sotmr  Afbic*. 
By  Ralph  Tate,  Esq.,  A.L.8.,  F.G.S, 

^—  [PtATKS  V.-L\.] 

^H  COXTEKTS, 

^^,  Intradueliati, 
H.  Karoo  Beds, 
n.  FohU  Flora  of  the  Karoo  Bedx. 

b.  Genera!  REnuirtis  mi  tiie  Foinl  Plants  of  the  Karoo  BuJit. 
<■.  Synoptis  of  the  Knroo  Beds,  bj  Profojaor  T.  Rupert  Jihim,  F.O.S. 
m  l  iWtihDgt  Sf  ries. 

a,  Fouil  Flork  of  Uio  OeaUioiitboom  Scriee. 

b.  Qantnl  Remark'^  on  tbi-  i^me. 

*,  Bynopiu  of  Uio  UitenliHi^  Scrips,  hy  Prof.  T.  Rtiperl  Jonp»,  F.O.S. 
d,  DeMripliun  ufeonif  JiinissU'  Forails  from  Uilonlisigi'.  Soutli  Afncn. 
r    Q^eroL  Rf  mArlu  oq  the  Junui^ic  Faiinn  of  Soulh  Africa. 
IV.  Obsormlions  on  Iho  Seconilarj  StraU  of  South  Africii,  and  on  liirir  tattiga 
eq  nivalin  tft. 
T.  Tabic  of  llio  Orgiaiic  Rcmaim  of  the  Vilenhogp  Formation. 
a.  Flora  of  (he  Wood-btd  Serifs  at  Oeelhoulboom. 
6.  Fauna  of  the  UitcnliBgD  Formntioo. 

^^  I.  IsTBonucTioy. 

^m  B.  large  number  of  fosaila  from  the  Secondary  rocks  of  South 
Africa  remain  undescribed  in  the  Society's  Mnseum,  it  seeras  desi- 
ble  that  on  account  of  tbein  ehonld  be  subaiilUd  to  the  Society,  na 
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a  Bcquel  to  tlie  Munograplis  ou  Seconilury  Fossils  from  South  A&in 
wliich  ha™  appeawd  in  the  Bociety'i  TransactioiiB  and  QoorteHj 
Jdumol. 

This  paptT  contains)  dt'Bcriptions  of  tho  Plants  of  Uie  Karoo  bed*, 
tho  Ktptilaau  and  MoUuscan  life  of  which  has  becu  made  known  by 
the  labours  of  Professore  Owen  and  Huxley,  and  the  late  Mr. 
Daniel  Shurpc— of  the  vcgetnblc  remains  &om  the  phytiferons  beds 
of  Gcelhoutbouni,  and  of  iho  fossils  frum  the  Jurassic  strata  of  tlii> 
Zwartkop  and  Snuday's  River  (tho  last  part  being  a  Supplement  to 
Mr.  Daniel  Sliatpc'a  "  Dcseriptions  of  Fusaila  from  the  Secondiiy 
Rocks  of  South  Africa  ").  The  study  of  the  organic  reiuaina  of  tho 
bcda  enumerated  has  enabled  me  to  offer,  iu  addltiou,  some  gene- 
ralizations oa  the  afliuities  of  each  nf  tho  above -mcutioued  groqa 
of  Secondary  stratii  developed  in  this  region, 

II.  Kaboo  Beds, 
K  ft-  i^wit  Flmv  ofihe  Karoo  Beds, 

1 .  Olossopteris  Broivsiama,  P],  VI.  figs.  5a,  51;  7ii,  71/. 

The  Society  is  in  jiuescsHion  of  several  impressiona  of  a  Glout- 
j)((ri*,  ill  a  irioble  sandstone,  obtained  by  Dr.W.  G.  Athers tone,  F.O.8., 
from  Ueald  Town,  near  Fort  Beaufort,  F.iwtem  Provinee,  Sonft 
Africa, — and  many  others  of  the  same  form,  in  a  dark  shale,  fron 
Bloemkop  *,  coUected  by  Mr,  C.  J.  Powell,  of  Oraaf  Reinel.  and 
presented  by  Dr.  E.  N.  Hubidge,  F.O.S.  There  arc  also  in  the 
Collection  some  weU-preserved  Bpeiimeiia  from  Natal,  that  were  col- 
lected and  sent  to  England  by  Dr.  I'.  C.  Sutherland,  niesc  all 
agree,  iu  the  maiu,  with  Glosso^leris  Browiiiana. 

Tho  following  words  employed  by  Sir  C.  Bunburyl",  on  compaiing 
the  Indian  Glomoplerig  with  the  common  Australian  G.  Jiroa-uiAaia. 
are  applicable  when  the  Glossoi'lerix  from  Natal  is  compared  nith 
the  G.  B>-owniaiia  ;—"  I  can  find  no  sfllisfaetory  specific  distinction ; 
the  venation  b  essentially  the  same.  We  may,  indeed,  find  African 
speeimena  in  which  the  nieehes  of  the  reticulation  near  the  midrib 
are  larger  and  broader  thati  iti  the  ordinary  Australian  plant,  and 
others  in  which  the  veins  are  more  strongly  recurved  ;  but  ia  both 
the  Indian  and  AuHtruUan  plants  I  find  so  many  shades  of  variation 
in  these  pwtieulars  tliat  I  cannot  attach  much  importance  to  them." 

The  apex  of  the  African  plant  ia  obtuse,  like  that  of  the  Aus- 
tralian plant,  and  never  acute  ns  iu  the  Indian.  The  frond  is  more 
attenuated  bolow  in  the  African  fcm ;  but  there  seems  to  be  some 
degree  of  variation  in  this  particular.  It  bus  a  more  firm  and  rigid 
appearance  than  tho  Indian  and  Australian  forms. 

2.  Gi-ossoi'TEwa  SuTUEKLAKnr,  spec.  iiov.  PI.  VI.  figs.  2a,  2h. 

This  sjiccicB,  dedicated  to  Dr.  P.  C.  Sutherland,  Survey or-Genend 
of  Natal,  its  discoverer,  la  nssocinteid  with  0.  Bron-Hiana  in  the  coal- 

•  Quart.  Jouru.  Qpol.  Foe.  tol.  xt.  ii.  108;  *nil  vol.  xni.  u.  SSV. 
t  Ibi.t.  ToL  vi'd.  p.  S'JS. 
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deposits  of  Natal ;  the  materials  at  my  command  conaist  of  &ng- 
tncnts  of  fronds,  tho  dietinctiye  characters  of  which  may  be  thus 
stated : — Frund  narrow,  atrap-ahajjcd,  with  nearly  parallel  edgea  ; 
ajiex  obtuse  (?\  Midrib  narrow,  contiauod  to  tho  apex.  Lateral 
Tuina  strong,  sUghtly  obliijac,  dJehotomous,  anastomosing  and  form- 
ing a  lax  network  from  the  midrib  to  the  margin. 
Cocnlitij.  Natal  (Dr.  P,  C.  Siilherland) . 

3.  "With  tho  above-mentioned  apecimeus  from  Bloemkop  ore  aomt> 
of  an  opporeutly,  at  first  sight,  eucond  species  of  Olonto-i/tcria  ;  thcso 
do  not  exhibit  fruotilication.  Dr.  Rubidge,  however,  has  eammuni- 
cftlcd  a  drawing  (by  Iti',  M'Kuy)  of  a  sjiecimon  of  this  apecies  ob- 
laincJ  by  Mr.  M'Kay  near  East  London :  und  I  find  that  it  pre- 
senta  choraetera  genoricolly  distinot  from  those  of  OhssopUri»;  for 
tha  poBition  of  the  fructification  ia  indicated  by  a  few  lai^  elevated 
riaC^,  arisins  from  many  veins,  and  somewhat  regularly  arranged  in 
I  row  coinoident  with  the  margin,  nnd  not  by  niimci'ous  spots,  Email 
ill  sixe,  supported  by  one  vein,  distributed  ovur  niueli  of  the  surfuco 
of  the  frond.  This  new  genua  thus  henn  iJic  samt  relation  to  Oto$- 
toplrrir,  among  fossil  ferns,  that  .Wrmiicliiim  doe?*  to  I'olijiiodiiim 
krnong  lit-ing  forms. 

I  propose  for  this  genua  tho  numo  Hubidt/ea,  in  complimi'nt  to 
Br.  It.  N.  Rubidge,  F.G.S.  One  apcdcs  only  ia  known,  iJio  charac- 
ters of  which  are  as  follows : — 

RcwDeEi  JLiCKAYi,  gen.  ct  spec.  hot.     H.  V.  flg.  8, 

Frond  oblong,  obovate,  rounded  and  obtuse  at  the  apex ;  seeon- 
dnry  veins  very  slender,  very  much  crowded,  dichotomous,  oblique, 
'fhcre  is  no  indication  of  aDflBtnnioBts  of  the  veins. 

Lwaliliri.  Bloemkop,  Bear  tho  Sunday's  lliver,  Grauf  Eeinet  (Dr, 
Itubidge);  East  London,  at  the  mouth  of  tho  Bufielo  Itivcr^Hr. 
M'Kay). 

4.  DicrroPTEiiM  ?  smpLsx,  apoc.  nov,     PI.  VI.  fig.  (i. 

TUc  material  at  my  command  consists  of  a.  fragmentary  BpeoitQen 

a  single  frond,  showing  neither  base  ncr  apes. 

Frond  umple,  large,  oblong,  brou.d  (?) ;  veualiun  orising  from 
A  prominent  midrib,  and  forming  a  lax  and  regular  network,  com- 
pojoj  of  elongated  auliijuudrangiilar  areolie. 

This  species,  in  the  form  of  its  frond,  approaches  Ohgiopterit: 
but  ita  venation  ia  more  like  that  of  D'lctyopterU  than  of  Oheiopterit. 
The  specimen  is  on  a  brownish-grey  shale  from  Bloemkop  (timaf 

iuL-t),  and  waa  presented  Ijy  Dr.  Itubidge;  it  was  aUuded  to  by 

3rC'.  liunbury  in  l&'i!  as  "  consinling  of  mere  fragments,  with  veins 

forming  a  las  and  rcgulnr  network,  jierhaps  more  like  the  venation 

of  Dicfi/opteris  than  of   GloMopteris."  ^Quart.   Joum.   Geol.  8oc. 

iLzvii.  p.  32a) 

5.  Specimens  of  flattened  stems  are  not  rare  in  the  shales  of 
Bloemkop-,  they  appear  to  belong  to  Plii/!hfh«i-'i  (PI.  V.  fig.  <i);  but 
hi  the  matcria-la  are  very  imperfect,  1  refrain  from  attaching  uny 
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Bpci^iiic  title.     The  shcklcs  \ntli  PlitjUuthtea  am  dark-grey,  Bomevbat 
calcareous,  and  associated  with  a  band  of  oliscare  BivalreG  (^Iridina*.), 

b.   Qtueral  llcmai'ki  on  Oie  Fossil  Plants  uf  l!ie  Kan/o  Butt. 

1.  A  marked  fcatiu'i'  in  tLe  ancient  llura  of  tlic  Karoo  district  ta 
the  paucity  of  epceific  forms  (livu  in  numbor),  in  proportion  to  the 
abundnace  of  apcciracns  (fortj  in  the  Coiled  ion), 

2.  Thia  flora  presi'nla  dose  anoJogy  with  thnt  of  the  Coul-fonno- 
Hon  of  Eastern  AiistrHlia  and  tho  plant- bearing  beds  of  Burdwwi 
and  Nftgpur  in  India.  Tlic  characteriBlic  plnnt  in  eoeh  of  tiiwe 
depoeita  and  in  tlio  Karoo  beds  is  a  Olossopleris ;  and  it  seems  thtl 
the  Indian,  Anatralian,  and  South-African  plants  ore  spcciticaUj 
identieal. 

The  BBsociation  of  the  genera  GhsiojjtertM,  FhiiUoiTuttr,  and  Die- 
tyoptfrii  {'?)  affords  some  evidence  of  Mesnaoic  nffinities  io  thii 
fossil  Hora. 

3.  From  the  very  tharnoterisUc  Jurasaie  flora  presented  ly  lio 
Ooelhoulboom  shales  and  limeatones  (ii-hich,  from  the  struptare  of 
the  country,  may  be  confidently  regarded  tia  bein^  higher  in  Ihc 
geological  scale),  the  flora  of  the  Karoo  beds  (which  hHS  no  affinity 
with  tho  formi-r)  cannot  be  regarded  as  contemporaneous  with  ike 
Jurassic  flora  of  Europe  ;  but,  as  it  possesses  a  Mesozoic  faciei  it 
may  bo  considered  to  bo  of  Triossio  age, 

4.  Tbo  nature  of  tho  flora  conspires  with  the  fanna  to  eittablifh 
the  lacustrine  origin  of  the  Karoo  series.  Tbo  follon^ng  synopaa 
(by  Prof.  EFPEni  Jones)  of  theso  beds  and  their  vortebrato  and  oCicr 
fossils  (as  far  aa  hitherto  described)  embraces  tho  ofaoracteri^tics  o£ 
thia  remarkable  formation, 

c.  Sifnopsjg  of  t?ie  Karoo  SeiU. 
The  Karoo  Beds',  as  far  aa  described  by  the  late  Mr.  Dain,  appeal 
to  comprise  (beginiiing  with  the  lowest) : — 

1,  The  Ecca  Eeili.  Hard  blue  shales  (with  PI  not -remains  re- 
sembling those  of  the  still  higher  Beaufort  Beds)  alternating  with 
variegated  and  rippled  sandstones,  and  containing  some  thin  Injers 
of  hard,  blue,  impure,  nodular  limestone.  They  are  divisible  inlo 
an  Upper  and  a  Lower  series  f,  separated  by,  and  lying  couform- 
nble  with,  the  remarkable  band  of  igneous  rock  J  which  extends 
across  South  Africa.  In  tho  lower  portion  of  tho  Eeca  Beds  Sfr. 
Bain  noticed  a  band  of  vegetable  rcmaius  9  inches  thiuk  (at  Ecca 
Heights).  Tho  fossil  wood  on  tho  Pattatcs  Eiver,  in  tho  Great 
Karoo,  belongs  to  the  Ecca  Zone. 

2.  The  Konnap  Beilf.  Sandstones  and  hard  Bhales,  with  fossil 
trees  at  the  Kleine  Roggeveld. 

>  Mr,  Bniti  referred  lo  llivge  as  the  "Kuroo  Forroalions"  in  ihc  Gut.  Pror. 
Mngai.  IS.^1,  o.  I'J. 

t  Dr.  Rubidjjo  Beoma  (o  regard  lliis  lower  bond,  undertTing  the  gwol  tr»p- 
breocU,  na  being  probnblj  u  part  of  tbc  DsToninn  series  tirstrnia. 

SOn  the  Danti  of  llie  Zuurberg  it  is  decidedly  a  dolerilr,  oontnining  aneulsr 
rounded  (rnginents  of  tiunrtiifa  anii  granite.  Thii  Inp-bmorJa  and  lh« 
Kcco  beda  liaro  parti ti)iat«l  in  tl;Q  foltiiii(Pi  by  whieli  the  qufu^ile>  and  Kih»la 
(DeTonian)  of  tbe  Zuurberg  hnve  beua  misod  inlo  n  ridj[e. 
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M.  The  Btmifart  BMt  (Bennfort  West  and  Foi-t  Beaufort  are 
on  this  band).  CireeniEh  lamiuotcd  sandstone,  with  f^hide,  cal- 
culous bonds*,  and  numerous  hard  nodular  masses  often  containing 
IMfT-nodont  remainaf.  FoMilwuod  is  common  ;  and  Dr.Gray  t'ounij 
foeal  ferns  near  Cradock.  Tho  "  Fort- Beaufort  Grii,"  containing 
GlowopUrig,  Palaoimcus  ('?),  Oudtnodon  Baiiiii,  Owen,  and  Oud. 
prognalhut,  On-cn,  i^i  a  band  of  coarse  Band,--tone  towards  the  boBO  of 
this  zone.  Small  bivalves  nlso  have  been  found  in  zoao  No.  3,  at 
Manznlnn  (on  the  Kat  Biver),  and  near  Granf  llcinct  J  ;  and  Ohs' 
mtpterii  nnd  Bit-li/optrn'i  come  from  Blocmkop.  near  this  sunic  place, 
A  peculiar  Feni  [Itubkhjm  Mackti;/!,  see  above,  p.  HI  )  has  been 
found  in  this  zone  by  Mr,  M'Kny  near  tho  sea-levcl  nt  Dust  London 
(BuiTalo  River  Mouth).  Dicynodont  remaiuB  are  numerous  iu 
"No.  3,"  near  Fort  Beatifort  and  tho  Hilaijknzan  Post ;  and  from 
Bliukwater,  in  tho  sanie  diatricl,  Mr.  Bain  got  the  remains  of  n 
large  Rcptilo  with  fiO  JlnlciJ  imil  seri-olal  teeth  (liia  '■  Blinkwater 
Monster"§),  HLb  "  Giimiasaurua "  (an  iraroenso  reptile,  us  yot 
iindescribed)  also  belongs  to  this  zone  in  Jleaufort  West ;  also  his 
"AalerophyUitcer'  and  "  I.yeopodium  ?"  of  the  Roggeveld|I.  Di- 
HfNtKJon  iiictrlitfps,  0.,  D.  slrli/ifips,  U.,  D.  Biiinii,  0.,  and  D.  tiijri- 
^^w,  0.,  came  from  tho  same  si^t  uf  beds,  ut  vnrioua  locnlilicB,  east 
and  west ;  and  from  tile  higher  and  more  northern  portion  of  tho 
xone  have  been  obtained : — Pulaoniaciis  (Sjnizkop  and  Styl  Krantz) 
and  other  Fiah-reraoins  (Brak  Eiver);  a  Itcplile  haying  the  chn- 
ractera  of  tlie  "lihukwater  MQnster"i!,  hut  smaller  (Snccubergen); 
ilUropholis  Stouii,  Uuilcj',  Dirynodon  JrcUris,  O.,  D.  loliroslris,  0., 
D.  verlic'ilis,  0.,  Oi'deii'i'Jun  Omi/ii,  0.,  0'a}rsain'us  planieepa,  0., 
C^iocJitimjiia  }aniai-'«i!t,  O.,  and  a  portion  of  an  Eiicrinital  Ktom** 
from  the  Rhenoatcrbcrg ;  and  ViciiiioJon  Murrai/H,  Hnxicy,  stiJl 
furlber  north,  near  Colesbirg.  Tho  buff-coloured,  soft,  stratified 
fnindstone  of  the  Great  ^'interherj;  is  described  as  etjitivatent  to  tho 
t>necubei^  beds,  as  well  as  the  Tarka  buds  with  pisohtic  iron-ore  (?) 
and  DiejuodoHM.  Possibly,  however,  the  hipher  portions  of  tho 
Btrics  in  the  iSnoeuberg  and  Wintcrberg  Heights  may  he  outliers, 
belonging  to  tho  nest  or  Storniberp;  beds  ;  if  eo.  ibu  J'al-eimifciis  of 
Btyl  Erantx,  and  the  Rcptilo  willi  serrated  tcelh  Ixom  the  Snecuberg, 
belong  to  tile  nest  soricB, 

4.  The  iitoni\her:j  Bals  (Huslcytt).  or  the  wliito  and  yellowish 
sandstones,  with  grey  nnd  reddish  shales,  of  the  Btormberg  and  of 

•  See  Mr.  Stow  on  (bo  Bhcnoi'lcrlwrg,  Quart.  Juum.  Oeol.  Siw.Toi.  xr.  p.  IW. 
t  Somo  at  Icnpt  of  tkc^  nodular  uiJir^^c^  ari3  penetrated  by  greonrtionc»  Dume- 
rous  ilfkc!  and  bed«  of  wliicb  nlxjunil  lliroufjbout  Iha  '"  Kuruo  Series." 
]  Iridinir.  4c.,  Transat*!.  Oeul.  Soc.  Swd  <er.  yol.  vii.  p.  2^5. 
J  En.^'leni  I'roY.  Monthly  Mng.  vol.  L,  pp.  9-11;  KewspupcrLttter  (Juno  18C1); 
ana  Cl«i!.  Trans.  l?nd  mt.  yoI.  vii.  p.  iXV 

U  Tron-.  lieol.  Snc.  InA  scr.  vol.  vii.  p.  l^f  &  p.  227. 
^kii  Letter  in  Newspaper  I  Fori -Beaufort  Advocnte,  June  ISGl). 
J**  Ifaut  A  derived  fosul,  waobtd  in  from  llie  l]cvi.itiiBii  bod.'«,  this  ii  iniinical 
lo  llur  vuppoeied  lacuifritie  origin  of  llio  Kiiioo  bed#. 

M  yiwirt.  Jduto.  Geol.  Soc.  vol.  wiii.  ii.  .'j.     [I  dure  klclj  round  tliot  Mr, 
ITjl'';  lias  also  need  the  siime  nami>.    July.^T.  E.  J.] 
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Bloomfontein  •  succeed.  Thpsc  have : — gilipifiod  wood  and  coal  or 
lignito;  Dinpio'loii  (D.  icsiiiilwjis,  Owen,  from  tlie  iiiver  Modder) : 
Siislyhsawuii  Jl'Wfiii!,  Hiix.,  nnd  Oros<iMi-ii)i,  Uux.,  from  Aliwal 
Nortli ;  Liiid  Cynorhniiipi'i  laninrium'!),  O,,  Aliiss'ispo^it/i/ltia,  U.,  I'li- 
ch;/>poiuI;/lu»t  0.,  (iiid  Lfptoxjiondylus,  O.,  friim  Hurrisniith,  iioar  tho 
Draienbor},'. 

Zone  No.  4  comPH  out  on  tho  Kntal  aide  of  tho  Drakcubcrg,  ond 
posaiblj'  the  lower  /onea  nlao.  Qhssnplfris,  in  n  good  state  of  pre- 
soiration,  togotlier  with  fossil  wood  and  bones,  ia  a  calcareous  rook, 
have  been  collected  by  Dr.  1',  C.  Suthcrlandt  from  tho  upper  strata 
of  tho  CoftUorics  of  Natal.— T.  R.  J. 

HI.    UlTBNIUGE  RehIES, 

o.  Fosiil  Flora  of  the  Grelhoulhoom  BtiU  (Ihf  "  Wood-IM  Seria  "  of 

Arhn'glon'). 

The  plonta  from  the  Geelhoutboom  series  have  been  obtained  by 
Dr.  Atberstono  imd  Dr.  Eubidge  ut  various  dates  ;  they  have  been 
derived  from  two  kinda  of  depoait  (forming  port  of  the  "  Wood- 
bed"):— 

1.  A  eoft  grey  sandy  shale,  and  yellowiab  sandstone  (the  remains 
of  tho  leaves  are  sometimes  calcareous). 

2.  A  dull,  compnet,  splintery,  bluish-frrcy,  argillaceous  limestone, 
lying  below  the  marly  fiandatone.  Of  this  rock  there  arc  two  iayers 
("  strata  of  ferns  "  in  Dr.  Allierslone's  section  J). 

No.  1.  contains  Pal:ro:amia  Mon-isH,  P.  Ruhidgri,  AlhrotaxUet 
(sp.),  Cyead  stems,  SphenopUn's  Antipodtim,  PtcopUrit  Afriratui, 
and  P.  iii.ib'il<iti. 

No.  2,  contains  Pahrozatiiia  r--cta,  P.  Afrieana,  seeds  and  a  por- 
tion of  a  cone  belonging  to  Cyeadjiceoua  plants,  and  Pecopteris 
Atherslone  i. 

The  following  species  are  common ; — AtpUrtitet  lobata  and  Cy- 
fhpUrit  •Teni.-ingimia. 

Dtia-iption  of  Ihf  Spenes.  ^H 

A.  Ci/radacetB.  '" 

X,    pAL^OZiMIi  (OrOZiHITES)  RECTA,  BpeC.  noV.       PI.  V.  figs.  7  (1,  7  J. 

Frond  pinnate,  elongated.  Piniise  flitem.ite,  lanceolate,  tapering 
gradually  to  an  acute  apex,  patent ;  base  fiemicordato ;  veins  diatinct, 
forked,  nearly  parallel. 

The  foliage  of  this  apecies.  so  far  as  it  ia  known,  was  exceedingly 
coriaceouB ;  many  of  the  piiina;  are  mined  with  serpeiitinoas  ftal- 
leries,  as  by  the  larvte  of  Insects.  A  frond  of  P.  rn-tii  in  the  Geolo- 
gical l^oiely'a  Museum  njcasures  17  inches  in  length ;  its  npox  ia 
wanting ;  but  when  entire,  it  must  have  exceeded  2  feet  (i  indies, 

•  These  aro  dMcrilwd  bj  Mr,  A.  Wj-lej  in  n  Report  (sddrtissBd  lo  llic  Presi- 
donl  of  tho  Free  State)  on  Iheiiioffeetual  search  for  gold  near  this  place:  ■  Bloeiu- 
rontein  Quette,'  Januorr  IS.%. 

t  Qmirt.  J'lurTi   GeoirSoc.  to!.  li.  p.  466. 

t  Provincinl  Mfleniino,  to!,  i.  pp.  WO,  1>81  (1857). 
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P.  rula  differs  from  P.  ylfjas,  Lindley  ami  Huttoa,  iii  iu  Uacw  lau- 
eedate  pinmc,  atnl  approaches  neariy  to  P.  lanceolata,  Leckenby, 
from  wbich  it  is  distin^ulshixl  by  iU  stniight  ptnnos,  and  by  their 
proportionate  leugth  and  breadth.  Tho  length  of  a  pinna  of  i*.  rtela 
JA  aboat  aj(  timf-s  ttiu  breadth. 

■£.  Faljbosavxa  (PoDoziuiTEs)  M^ststi,  spec.  nov.     PI.  V.  fig.  4, 

Frond  bipinnato  (?) ;  pinnre  somewhat  approximato,  patent,  orute- 
uccolate;  apex  acute;  buae  eontntclcd.      Length  trom  2J  to  3^ 
[.fimw  the  brendth  ;  Tcnution  ohaciired. 

This  M-ell-inarked  species  is  dedicated  to  Professor  John  Morris, 
f.G.>S.,  who  many  yeaia  siaeo  paid  attention  to  the  Ibssil  llont  of 
South  Airicn. 

3.  Pii^ozism  HjnmmEi,  epec.  nov.     PI.  V,  figs,  ,1rt,  36. 

Frond  pinnote,  rachis  straight,  broad ;  piuna>  alternate,  long, 
■lender,  luneoolate,  tapering  gradually  to  an  scute  apex  ;  base 
slightiy  contmcted,  and  decurrentt?) ;  reins  about  ten,  promioeat, 
pajrallcl. 

Tho  sabst-ance  of  the  pinna)  was  apparently  thin ;  tho  plant  boing 
either  aueculent,  or  poBSOSsing  a  much  less  coriaceous  cuticle  than  is 
found  usually  among  Cycads  allied  to  Zumiii. 

Palitozaiiiin  Iltiliidi/ei  is  ri'latcd  to  Zamilts hHMoIaUit,lini!lley ^ai 
Hntton;  bnt  the  piunte  are  not  so  distant,  and  are  more  lanceolate. 

4.  Vxi-xfizimx {I'cl  Ptebopuyllum)  Apaicvsi,  spec,  nov,  PI.  V.  flg,  5. 
Frond — - — V     Pinna;  verj'  long,  laacoolnte,  tapering  gniduully; 

apex ?;  base ?j  voina  few  (about  sis),  prominent,  par- 

aUel. 

This  Hpeeiea  is  founded  on  a  portion  of  a  fi-ond,  the  full  length  of 
irhicb  is  not  eeen,  nor  thf  insertion  and  Icnnination  of  the  pinna). 
The  longost  pinna,  in  its  incomplctenc-ss,  meusm'Cfi  5^  inches. 

The  long,  slt'odor,  and  nearly  paritliel -sided  pinuu  m  not  referable 
to  any  otiier  African  Cycad,  noi',  iis  far  its  I  know,  to  any  Palao- 
simia  :  it  may,  however,  prove  to  lielong  to  tho  genus  Plerophi/Uum  ; 
in  whieh  eaae  P.  Afrir^iifi  finda  an  analogue  in  Pi.  JHorrigiaiwin, 
Oldham,  from  the  Ooal-mcusures  of  Hajmiihal,  India  ;  but  it  differs 
from  the  inttor  by  its  more  slender  form,  and  its  fewer  and  coarser 
veiue.  The  same  characters  would  distinguish  it  from  Podotamilts 
lonyifuUut,  Eramena. 

B.  Kliws. 

1.  pEcopTEBia  AnrEnPTOUEi,  spec.  nov.     PI.  V.  figs.  Sk,  2b. 

Frond  possibly  bi-  or  tripinnate ;    pinna;  long,  pinnatiHd,  with 
io8c,  alternate,  decurrcril  segments,  which  are  oblong  and  slightly 
medial  vein  nearly  straight,  prominent;   secondary  Tolns 
^oblique,  forked  oneo  near  tlic  midrib. 

Tlus  species  ia  closfly  allied  to  P.  hviica,  Oldham  and  Sforris,  but 
.  of  a  more  robust  hiibit ;  tho  pinnules  are  broader  and  blunter. 
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2.  Pbcoptews  RtTBixoEi,  Spec.  nor.     PI.  T.  figs,  la,  16. 

Pinna)  long,  pinnules  attuehod  to  the  rachis  Ly  iheii-  whole  hase 
onii  to  caoli  olhor,  doai",  olternute,  falcate,  acute ;  moJian  rdn 
Btroug,  prominoat ;  aecondnry  vcina  oblique,  forked  once  near  Iho 
midrib. 

The  urched  and  acutely  jHiiiitei!  pinnule*  serve  to  diatinguiah  Ihis 
Bpecice  from  1'.  Alhtr$(onei. 

3.  pEooprKBis  Aphioik*,  spec.  nov.     PI,  VI.  figB.  In,  16. 

Pinnie  long ;  pinnules  attached  by  a  contracted  base,  distant, 
putent,  elongate -oblong,  blunt  or  Bubaeute;  medial  vein  «lroDg; 
secondary  vciuB  obliiiuc  and  bifurcotiag,  or  simply  forked. 

4.  AsPLEsiTEs  LOBATi,  Oldham,  '  Pulieontolopa  Indica,'  p.  62,  pl.28. 
fig.  1,  pi.  29,  pi.  30,  pi.  ae.  figs.  6,  7:  1800. 

This  fcm  is  tho  most  abundant  of  the  plants  uf  Uio  Gcclhoutbixaa 
marla;  it  also  occure  in  a  dork'grcy  subcryBtoUiue   limestone  at 

Ueelhoutbooni. 

Of  A.  }ob<ita,  described  from  the  cool-series  of  Rnjmabal,  lodik, 
tlio  diagnosis  is  as  follows ; — 

"  Prond  bipinnato ;  iiinnie  oblique,  long,  alternate  ;  pinnules  orsle, 
alternate,  distant,  contracted  at  the  buae,  lobed ;  lobes  obtuse,  deep, 
4  to  8  on  each  side;  midrib  slitf  and  proceeding  to  the  end  of  tbfl 
pinnule,  secondary  veins  flexiious  and  divided  once  or  twice  (?) ;  soii 
oblong  or  oblong-tri angular,  very  large." — OUlhiim. 

Tho  African  specimens  do  not  oxliibit  any  traces  of  fiiictificadQii. 

5.  SpHEKOiiEnis  A3IT1P0DPM,  spcc.  noY.     PL  VI.  fig.  3. 

Fi-OTid  bipinnale,  with  linear,  long,  atnte,  denlatcd,  alternate 
segments,  each  of  which  bus  one  vein  ;  the  primary  pinnie  on  slender 
stalks,  elongated,  oval. 

This  species  has  great  analogy  to  jS.  Fuhjrri,  Etting^sJianaon,  feim 
the  Wealdon  at  Deister,  and  from  the  Inferior  Oolite  in  Yorkshire; 
but  its  pinnules  are  not  bo  membranous  and  lociniated  as  in  thst 
species. 

6.  CicLOPTBKia  JiuiKissiAHA,  spec.  nov.    PI.  TI.  fig.  4. 

Frond  obovate-oblong,  rounded  and  obtuse  at  the  apex,  somewhat 
uttonuated  below;  the  veins,  which  are  numeroua  and  delicate, 
are  radiate,  dichotomizing  from  tho  base. 

The  length  of  tho  largest  specimen  is  4§  inches,  and  tlie  greatest 
breadth  3^  inches. 

"  In  the  overlying  aandslouo  they  are  often  5  or  6  inches  long  and 
3  inches  broad"  (Dr.  W.  O.  Alherstone,  ilS. ).  The  base  is  not  pr»- 
Borvwl,  but  was  apparently  simply  attenuated. 

This  species  occurs  both  in  the  argillaceous  limestones  and  in  the 
laminated  snn'Istones  of  Gcelhoutboom. 

I  have  much  pleasui'c  in  dedicating  this  species  to  my  collcagne, 
Mr.  H.  S[.  Jenlons,  F.G.S.,  as  a  shght  acknowledgment  of  the  scr- 
riees  be  has  rcndci-cd  me  in  tho  issue  of  this  jMiper. 
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^H  7.  ta  Qildition  to  the  abovo-ennmcrated  epccics  tlii?re  are  asso- 
boated  with  tlicra   portionH  of  a  Coniferous  slcm  closely  allied  to 

AthroUij'iif^  Iiitliriix,  f)ldliiini,  of  the  Itajmohal  eoal-BoricH  ;  [lorts  of 
.    stems,  preBPtitijig  longitudinal   tubereuUted  ridges,  probably  Cyca- 

daceoDs  j  and  ovules  of  /V/cruinnii'it,  and  the  under  Burfuec  of  the 

base  of  8  cone,  perhnpg  of  the  oumc. 

^m       b.   General  Srniarki  in  ihe  Fnasit  Pliints  from  Gitt?ioulhaom. 

^F  The  planl-beuring  beds  o£  Geclhoulboom  are  (uccording  to  the 
obst-rvations  of  Ilalu  and  others)  younger  thnn  tlio  "  Kartio  tioricH," 
or  "  Dicynodon  strata,''  the  flora  of  ivbich  is  described  almvo 
(p.  1-tO  ) ;  but  they  are  inferior  in  position  to  tlioso  stmla  on  tlio 
Sunday's  ltiTer(the"Trigoai«-beda")  that  yield  marine  fossilsof  un- 
doubted Jurassic  age.  Accepting  the  eonclusiona  arrived  at  respecting 
the  age  of  the  beds  newer  and  older  thnn  the  pbnt -bearing  stratn  of 
tieelhoutbocm,  any  eridenee  that  an  e.\umination  of  these  plants 
may  afTord  oa  to  the  Jurassic  aspect  of  this  flora  will  bo  very  valuable 
as  a  confirmation  of  its  ago,  already  inferred  from  the  stratigraphicul 
poi^ition  of  the  bcda  themselves.  That  the  flora  docs  bear  evidence 
of  Buch  a  Jurassic  relutionBliip,  I  will  proceed  to  jioint  out. 

The  Bpccimens  collected  by  Dr.  Iluhidgo  in  1S45,  at  the  Sunday's 
River  (Ge«lhoulboom),  were  examined  by  Prof.  Xlorris*,  who  gave 
as  hia  opinion  that  they  "  are  essentially  '  Secondary  '  in  churaeter, 
from  the  preponderance  of  the  remains  of  Ci/corfs'p,  and  probably  re- 
preetnt  a  Triassic  or  a  Jurassic  Horn,''  The  same  plants  were  eslii- 
bited  at  the  Ipawieh  Meeting  of  Iho  Uritieh  Association  (1951),  on 
which  occasion  Dr.  Harvey  stated  that  "  the  species  of  Vccoi'trrix, 
Hcui-npttris,  and  Sj^htnojilci-is  chiefly  resemble  those  of  Ihe  coal  of 
Austruliu,  whilst  the  presence  of  Xamia  ia  abundnncc  impresses  un 
Oolitic  aspect  on  the  flora"t- 

Though  the  collection  of  these  plants  has  been  greatly  iiicrcascd 
by  the  fiu-ther  liberjdity  of  Dr.  Atherstono  and  Dr.  Uubidge,  yet  tho 
vicTts  advanced  by  Prof.  Morris  are  still  applicable  ;  but  Dr.  Harvey'B 
stftlenient  must  be  accepted  with  some  limitaliou. 

The  collection,  though  rich  in  individuals,  is  poor  in  speciea,  and 

tj-ielded  the  following: — 

"  Brituh  Amoc.  Hop.  1851,  Tnun.  Sect.  p.  63. 

t  [TranB.  Ocul.  Soiv  2nd«T.  vol.  vii.  p.USY,  noW.  There  WBiifi>r  some  limocon- 
_iidcnible  doubt  roappcting  (lie  real  londitiBs  of  tlio  t'ossjl  Planln  rercrniil  loin 
"  iho  rool-ticit™  nl  p.  18j  4  p.227,  Tdl.vii.  TranB.  Qtol.  Riir.  2nd  wr.  The  Mnio 
«pecimen9  nrc  alliidFd  la  in  these  tnronot^.  Mostoriliein  r»ii>afroin  Ouflliout- 
bootu  ;  but  Boitio  n'ere  from  tlie  Karuu  Bedi!  Qt  JaeWi*  Ko]}.  oh  the  eastern  aide 
of  Llio  Suimiberp  [Qiiurt,  Joum.  Geo]-  See,  vol-  wi.  p-  237  )i  and  thepc  latter  do 

I  not  Hppear  nniong  llioho  that  ultiiuntelj  eamc  into  Uio  poiscesion  of  tlio  Cjuviolj', 
pnd  which  Frufesajr  Uorrii  ciamiued. — T.  B.  J.] 
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Cifhjilerii. 

Sphmoptir'ia. 

AgptoiittB. 

Pccoptfria, 

I4a 


pKocBEDiflGS  or  rse  obui.ooical  •ovivrr. 


The  four  species  of  Cycadaccous  planU  whldi  coiutitntv  the  bulk 
of  the  llora  aro  founded  on  frouils.  Quo  of  these  belongs  to 
the  uctiou  Ouaamites  of  the  genus  I'alaiozaniia,  spocicrs  of  wbieh 
characterize  Jurassic  rocks,  and  are  chioQj  found  in  the  lias  and 
Lower  Oulilcs.  Thoj  greatly  reaomble,  though  quite  distinct,  seTtnJ 
species  from  the  plant -bcnring  beds  of  the  Yorkshire  co&st. 

The  prcBenco  of  Cj-'^*"'^  '"i  ^'^  "  fitonh-if^  Series  "  of  South  Afiici 
18  of  interest  when  wo  regard  the  distribiirion  of  these  vcgetablea  ia 
time.  Hilhu'to  plants  with  Cycudeoua  uffliijtics,  and  belonging  to 
tho  Jurassic  epoch,  have  boon  mot  with  only  in  the  aorthcm  bAr 
minphcrc.  Tlioir  discovery  in  South  Aflioa  in  beds  of  the  same  a^ 
that  hare  yielded  them,  in  Kuropc,  India,  and  North  America  de* 
monstmles  the  wide  geugrajibical  range  of  tht;  Order  CycodUMl 
during  Jurassic  times — an  order  now  somewhat  limited  to  tropioU 
and  subtropical  climes,  and  which  has  only  contiJiued  to  exist  in 
one  of  these  aroaa — namely  that  of  South  Africa. 

Of  the  four  species  of  FetopUris,  oue  ia  not  satisfactorily  diitinct 
from  P.lobalaot  India;  nnd  two  others oj-o  closely  idlied  to  P.InJita, 
also  &Dm  tho  Jurassic  plant-beds  of  the  Rajmabal  HiUa. 

In  reviewing  the  few  species  of  this  aucieiit  flora  of  Kouth  Africa, 
one  cannot  fail  to  be  struck  by  the  paucity  of  species  in  jiroportion 
to  the  abundance  of  apecimcas ;  and  tliough  limited  in  uumlx'n^ 
as  the  distinct  forma  are,  yet  there  can  be  no  doubt  of  Ihcir  Junudc 
character,  seeing  that  some  oi'  the  siR'ties  are  eomporablo  with  ccrtwn 
others  &om  tho  Jurassic  aericd  of  England  and  Iridia.  Tims  l\l-to- 
lamhi  rtcia,  /".  Uuhidtjei,  Peeopteng  Alluntoiie'i,  J'.  Ruhiii'/ei.  and 
SpkoiopUria  imtipoduiii  ri'present,  as  it  were,  Hilaozmn in  Umeia- 
Jata,  Zamil'S  hmceuhiiug,  I'eeopUris  Indiai,  and  iS/ihrtiopla-ii  Fulgiii 
of  tho  Europeau  and  ludian  Jurassic  rocks  j  whilst  A'plttiites  loLaia 
is  common  to  these  Indian  and  African  slj-ata ;  and  tliough  with  one 
exception  thoy  arc  distinct,  yet  on  the  whole  the  Juriu'^ic  Plants  of 
South  Africa  recall  those  of  i:>carborough  and  the  Itajinahal  Hills, 

Tho  following  Table  exhibits  tlie  affinities  of  somo  of  the  African 
apoeies : — 


Species  from 
SuiiUi  Africn, 


those  of  Soutl)  Africo. 


tiocmljties  where 

therpm-iesof    A^oftlisbrdi 
South  Africa  or        in  lli(>«r  lu- 
tlieir  analogoe*  mlitia. 


Fsliroianiiii  recUi 


P.  Rubidgei    

Alhrotaiitea,  ep 

Pi>copl«ria  Itiibidgei 

P.  A(liprirt'jn''i     

AeplenitH  labata, 

OWion. 

Sphenoptem       antipo- 

dum 


iPsliPozaiiiin  Unceolala, 

'    Lfckrtth^ ., 

P.  gigsB,  Lindi  #  Hult. 
ZumttFS    lanoeolRtiu, 

Lind.  &r  Hu/t 

Atbrotdxitca  Indiciu, 

Oldhan  

Pwiopteria     Indioa, 

Otdham    


j  Scurborougb  -llnforior  Ooti(«. 
Scarborough    ... 


Bphsnopterii  Fulgcri, ' 
Ellingih j 


Rujinohal 
RaJBiahBl 

R^mahal 

Qprmaiiy .. 
Vorluhiro 


Inferior  Ooljta. 

Sxavtaa. 

Jur^tt^ 

WoUdra. 

Inferior  Oolite. 
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e.  Si/t^optia  of  the  l/i(mhiti/f 'Merles. 

The  JurnAsio  afrnta  are  well  [*eon  in  tlic  Uitcrihage  district,  and 
taay  thercforo  with  propriptj'  Ijl*  d<.-sigiiatctl  tho  *'  Vitcnhage  Fornia- 
tion'''  for  convcQicnoL'  of  refercnco.  They  arc  esposeU  by  the  rivcra 
ti»T©wii3g  the  aevcrol  basins  ortht'so  rocks  in  tho  Kaat^m  Province, 
««peciftUy  in  the  upper  part  of  the  Ijushman  River,  and  the  lower 
partJi  of  the  Sundny^s,  Koega,  ZwartkopT  and  (JnmlooH  lliverH.  The 
Btrata  differ  eomewhftt  in  the  several  baainfl.  The  following  eom- 
pnmtive  Trvble  of  this  Uitaifm^e  serU^  has  been  cnrapiied  cliiefly  from 
Dr.  W.  0,  Athcratone's  "  Loetnrc  on  the  Oeologj'  of  Uitenhage/'  in 
the  '  Eaatem  Province  Monthly  ilngnzine/  vol.  i.,  1?*57. 

Zvarfjbop  Bivcr.  Suttdnff'f  Rivrr.  li'tshninn  Uttrr, 

&- T«lLniih  Hbd  (gr«ii-  3.  Qri-pDish-grtij,  nkicferi^-              1  Rind,  pnrplr.  Hod  jcU 

fwoed)     Hid     cakoAraaU  DUt,   HAdr,   gTr<-b-fruB^d.          Inrw   mu-Js  &ii4  rUjI    (IW 

ro^irilhHnbebiiDdi  mtdc  faHilifrrmuH    rock    (mni?'          fiM-tvid  morr). 

Op   of  foanLv  (Aiwanla   af  IlniHb  UujfiUjDe,  ndiotiincd 

m  left  Uilok.  KnuAfl' }.  audBtoiv  f ), 

mr   npQ   fh   fEwvili 

ftudniofi Ifi  4 

Biudttone :  TmbU     ,.    14 

IrtO 

(bit  Ibf  sAodAontM 
of  tbii  wriei  btb 
Aiiv«  or  1m«  cl*n- 
eonlt*):    fcKja  Ui 

THgonlfebvid   .........    4  0 

a.  (rf  uid  *^    Li^Lont  2.  d.    Lighl-lnMim    wnd-             ^    Bromi   ptbhfj'  gv-cn- 

Btthelodon.  ftf-),  ■toDP.  with  ki^ti-,  ji-L  Bin-  lET^lneJ      nadBlonc,     wllh 

d.  Poaoluiptfniji  jlark  ft-r-  Iht.    aikd    largt     r--[>[.iliui  numiToui    |»r0itrat>'    tn'i'' 

mflAOQi    Hiulvlonc  f   (Di-  banin.    p.  (rrE^y  umlv  (m^,  InuLki    Eutbt    calnrt-'anfi. 

Irt*   ^-)-  ^t>   twadu  9  fr-w  wiOi  iif  fAf  iriinkAof  mbl-  iiinii.-  li^Itic).  dnai^t  ^ml 

incfifa    tiii^k,     ■It.-TTuLinjc  fDron*  Itpos,  iiD't  l<-nve«  ot  Iwri^  hjr  GuCrochfraB,  wnA 

wiUi  wat^erow   elk&liA  jiulI  ZuuiB  frnd  IVnm,  uhil  i^tQ-  boni'i  of  i^ri-at  Ui'iiiiirB.  in- 

MnJvloiU'jJ  4.All]i<rpilH-iqr-].  biomg  iKf  blur?  ■i-i^nU't-riil'  oIuiIlO]^  oar  wilh  U^-EL  ]Jkf^ 

Ffidbl*     S^rj    Euidjtaiir  miv-iuB    IjdiilIs,    ni^h    wiLb  Oiqw    af    tho    IfpuUiodiMi. 

(4lt«mtfiric  Hi'th  fcmwin-  Fith^   iIbo  E.biu   iruni   nf  Thii    Ib     iIh'     "  II'MJ-ftn-il 

oui  nodular   bands.  I  not  lipnil*^      b.    Thin     otmVrt-  vrrici"  of  Athpnlom-.  juid 

tM«k)i    BO    feet,      Grcjiih  1(Bndti.bltDmfttiDgiT]Uk  ihin  ■«    Iktd   pcibii|i«   ftOO    feel 

bard    tAbd,    fiUl    of    imfeU  uudabini-a    itad    ^nf^rrui"  thfck, 

Hh'U*.  nuiAlj  crualbed,  iUL>b  tlulra,    wirh    eypsum.      a. 

^M    Driit&liuiD.    TnmU'lU.  Hurd  grPF  »f"l^'f '*''"i'  Mnd- 

OttTTA.    KufuIa.    MiiJ    Ai-  wlijrii.'.      This    part    nf    the 

|ute(V}.wiUi  CidariBB^iineB;  lomutinii    {'i    •i-d')    la    tlia 

■,  Wkilf  mnd  tnriefaMd  ktOtf^clbDUtbDomnVibprii  tlin 

■■Adil'>D«  I    (U   [be   UHii>r  WlEwklfr  joiiu  Uu'SojuUj'* 

pvt  nf  the    Zinrlkon  Ri-  BWcr. 
*vr>-  Tbe  "Zvandup&iii^ 
«teb«"  of  AlhvmoDe- 

1.     QukrtxOM      pv^bble*.  I.  Thi*  "EHim   Cb-ifffoif^f-              I.  Tho"JiaOit    Ci>Uiiiont^ 

1o»t]j  |4ckrd  in  red  rlaj  rolf ,"  l^^iog  unnqoftmublj          >Mf#,"nDDijqf6nMbluoD  llie 

»nd    «ni3l.  300    fp'-t       Tlie  on  (dd  vlnrfifthdiivhiaU.                old  notiliti"^ 

cmaar.  [Tonnloniub]*  OB 
qnuluto  kod  Hliiit. 

*  QoMTLr  Jnum,^  G«oIh  Bdc^  laL  rii.  MiHcelr  p.  HI,  a  trbiulAtJon  frdUL  tbo  >'on  Art* 
AvA,  Civo1--LfCp.  ToL  UI.  |iarl  ^-  p.  4^  f'  "cr.  Si^«  Msa  Tr&iu.  G-eoL  Bih\  :hiri  ler.  toL  vji, 
IV  ?0l-  1  Hn  ihi>  Knee*  Btvpr  slv>. 

i  Tbisid  Ihorw^k  t^riu'id  "  Lowell  SlnLa  of 'ho  Z»3nko[P  Cra|r"iD  Uir  Tran"-  Opfrl.  Hoa 
ftid  ttr-  voL  Tii-  p,  303^  4  KmtbL  fae^  off. 

I  AUo  OBbh*  Otmlooi  RiTcr^  T[ii  a^gljaU.  2  a.  of  the  uj»perpart  uf  the  Zworfkapbuin 
in>r  be  <4iilv«lr>il  to  k  pcirCLon  "f2  r-<iH\ii  lourr  part  of  th'^  rivnr, 

^3f«1^ua  QeoL  Bwt  Snd  vr  vol.  rlL  p.  301-  Thtu  bodl  ("Kg,  0")  tod  theif  BqDivkJniili 
QAT  bi-  brmM  th*  "  TriKOttii-brdi/' 

*^  Mr.  B4in'«  KctionBAdrviuarkiatp-fiS,  tdI.  "rb.of  Tnns-  OtaL  So^.  Had  aer..  tppaif  to 

Siat  al«  1o  ifaJB  fonelomvnUe,  mod  ■oniP  orerlTmg  portion  of  tbo  "  Wood-bed  aenes,"  Id 
wer  AlbiAj',  north  oftbs  Boahmui  Ri-rrr. 
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d.  Description  of  some  Fouils  from  Oie  Jurottic  Strata,  or  "VtUnhagt 
Formation,"  oh  the  Hwidatjs  and  Zwartkoji  River*,  South  Africa. 

AsiHOsTTES  srnAscEPH,  spec.  nov.     I'l.  YII.  figs.  3  a,  3  i. 

Shell  small,  somi-wliat  compressed,  deeply  unibilicatod.  "ftTiorb 
4,  narrow,  dopreesed,  inflated  latcrully  by  the  development  of  lie 
tuberculoso  costa-.  Ijiat  whorl  omumented  with  ten  tuberculea; 
ton  costsj  nrise  from  tho  inner  murgin  of  the  whorl:  these  are 
dirotled  slightly  forward,  ond  bifurcalo  or  trifurcnle  from  a  sdlient 
pointed  tuhertle  in  the  middle  liiic  of  the  whorl ;  the  ribs  proceed- 
ing from  the  tubercle  are  infleeted  forwarda,  and  interrupted  upon 
the  middle  of  the  back,  terminating  there  in  a  fllightly  pointfd 
tubercle,  hut  njo  otherwiHe  continuoua  with  a  Bimilar  hundlo  of  tibs 
developed  on  the  opposite  side.  Back  convex,  with  a  emoolh,  shal- 
low furrow  in  the  middle.     Mouth  large,  rounded. 

himensiona.  Diameter  -lb  inch  ;  diameter  of  outer  whorl  -3  inch ; 
thiekncsa  of  enter  whorl  -3  bch. 

Observatioim. — It  ia  doubtful  whether  thla  be  not  a  mere  TBiiety 
at  A.  anc(ps,  Heinecke,  of  the  Middle  Oolites.  I  have  not  been  sblo 
to  compare  it  with  a  specimen  of  its  aize,  or  a  figure  of  a  young  shell 
of  that  species  ;  it  differs  &om  A.  awfps  in  the  more  comprceEcd 
I'orm,  und  in  the  ribs  ending  on  the  back  in  tuborclea.  The  speties 
bears  much  resemblance  to  A.  Hookeri,  Blanford,  of  the  JurasBc 
beds  of  Niti,  India. 

Loc.  With  Ahiria  coronala  in  a  greenish-gTcy  sandy  limcBlono 
on  the  Sunday's  Itivor. 

Hamites  AFBicAtrcs,  sp.  nov.     PI.  Til.  figa.  5  n-o  d. 

Shell  pi-eaenting  on  cUiptieal  section,  slightly  eompressed  at  the 
sides;  the  undulating,  obhqne,  encircling  ribs  are  acute,  very  regulur, 
and  BOporatcd  by  deep  furrows. 

ITie  five  fragments  in  tho  C'ollection  vary  much  in  atae,  and  con- 
sequently in  the  direction  of  their  annular  foldings.  In  the  largest 
portion,  which  measures  1-7  inch  in  eircumference,  the  uninter- 
rupted rib  has  a  slight  cun-aturo  on  tho  vcniral  suifnee,  rises  with  u 
gentle  sweep,  at  an  angle  of  70°,  to  the  buck,  forming  there  a  slight 
tubercle,  a  little  without  the  mesial  line.  In  portiotis  of  lees  (Ua- 
meter,  the  ribs  are  not  so  oblique  and  acute. 

Obt. — Tliis  species  lias  the  lobes  of  its  ehamber-partitiona  ap- 
parently as  in  Hamitei,  and  not  as  in  Anci/locfras ;  but  the  cha- 
racter afforded  by  the  septal  lines  is  not  always  reliable,  and  the 
differences  between  tliesc  genera  are  of  a  doubtful  nature :  and 
though  I  refer  tho  Airiean  form  to  the  more  charaetoriatically  Crela- 
ceous  genua,  yet  I  attach  very  little  value  to  its  presence  as  indica- 
tive of  CrctQceoua  age,  unless  it  be  supported  by  more  reatricted 
genera. 

Loc.  In  n  greenish-grey  sandy  hmestone  nt  Prince  Alfred's  Best, 
and  in  a  greenish  sandy  limestone  at  Sunday's  Kivcr  Moulh 
(Kubidge).  Dr.  W.  0.  Atherstone,  of  Graham's  Town,  who  has  also 
sent  a  specimen  of  this  Hamitc  to  England,  says  (in  a  letter,  dated 
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June  IBth,  1859),  "  I  havn  found  tho  Haroites  in  llio  same  fDrmtition 
with  Uie  TrigonUs,  uot  in  distinct  beds  overlying  tbem." 

BELKMJiiTEs  AraiCAifTS,  epco.  nov.     PI.  VII,  figs,  2  o,  2  6. 

Tliia  Belemnlte  bolongs  to  tho  Bcctioii  Ounaliculali,  species  of 
tIucIi,  though  raiiging  from  the  Inferior  Oolite  to  the  Kimmeridge 
Clay,  are  ominenlly  chBrocleristic  of  tho  Lower  OoliteB.  Thia  spcciea 
differs  but  slightly  from  5.  iiurA-inwij'i^ia,  concerning  which  Von  Hauer 
■writes  that  "  it  roaeinbles  so  much  tho  ivell  known  and  widely 
BprnaAB.  ranalieulatu^  that  it  is  almost  impossible  to  give  n  siiflicient 

_  aosis  of  it.'' 
[If  B.fiJaitiis  bo  distinct  from  B.  catifiUeiJatus,  then  tho  former  is 
Lly  tho  analogue  of  tho  South-African  and  New-Zealand 
for  in  both  B.  Afrivtma  and  B.  AucX-Uimiieiit  the  Tentrol 
groore  does  not  extend  to  the  point,  a  character  that  allies  tbem  to 
B.  t\iUaius  and  separates  them  from  B,  canaliciJaiiis.  Tbcy  both, 
hoirovcr,  differ  from  B.  iulcahis  in  being  ahghtly  compressed  from 
back  to  front,  presenting  sectionally  a  subquadratc  outline,  as  in 
B.  eattalicui<ifii»,  and  not  from  side  to  side  as  in  B.  lukaiiis.  But, 
on  the  other  hand,  tho  estemn!  aspect  of  the  two  antipodean  speciea 
ia  that  of  the  last- mentioned  species. 

A  second  extra -Europe  an  species  allied  to  B.  Afrleaniu  is  B. 
Grdntuiniu,  D'Orb.*,  of  the  Oolites  of  C'utch,  which  Sowerbyt  re- 
feireil  to  B.  fanalitnlalitg,  Bchloth.,  but  which  was  regarded  as  dis- 
tinct by  the  former  author,  who  applied  to  it  the  specitie  name  here 
adopted.  This  species  has  the  form  and  the  wide  ventral  groove  of 
B.  Afrimnns,  but  agrees  with  B.  Mtioliculatut  in  having  the  furrow 
continuoua  to  the  point. 

It  doea  not  appear,  perhaps,  aUowoblo  to  admit  of  three  species 
intermediate  hotwct-n  the  closely  uUicd  B.  Mnaliealatug  and  B.  tiil- 
eatvs ;  yet  I  teel  justified,  from  a  careful  comparison  of  specimens  of 
all  the  species,  in  tho  course  here  pursued. 

The  relationships  of  these  stand  thus: — 5.  Gnmtlanin  is  a  sub- 
species of,  or  is  closely  allied  to,  B.  tiilejilus.  (Tho  Hulcation  is 
broader  and  deeper  than  in  tho  European  B.iulmlits.) 

B.  Africanu3  and  B.  Aiifklandlctii,  the  representative  species  of 
B.  iiilcaCus,  are  alhcd,  and  pass,  through  B.  OnintUiniu,  to  B.  ainali~ 

rita.     These  apecies  might,  if  allowable,  be  expressed  thus  : — 
B.  anlipodimi,  a.  AiKk-hindiais. 
„  „  0.  Africnmta. 

Brleinniles  Afrieamcs  is  tho  only  speciea  that  Hnka  the  Jurassio 
fauna  of  South  Africa  to  that  of  tho  tk'condary  rocks  of  New  Zea- 
land, which  Von  Il^iuer  regards  as  cither  of  Jurassie  or  of  Irfiwer 
Cretaceous  age.  They  contain  an  Aiicdla,  two  Iiioeerami,  and  B, 
Avcklanil iciis,  the  ouly  species  comparable  with  a  European  form, 
tho  alHuities  of  which  have  been  pointed  out ;  tho  genus  Auctihi  is 
aed  to  the  St.  Cassian  beds  and  tho  Oolites ;  and  as  a  Triassio 
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fiiima  is  well  represented  in  New  Zealuii],  there  is  proaumpliro 
evidenoo  that  the  strnta  which  iu  that  island  are  superior  to  tbs 
latter  nro  of  Juraaait  age. 

Loe.     Sunday's  Kiver  Moutb  (Rabidgu), 

Alaru  cobonata,  spec,  nov.     PI.  VII.  fig.  7. 

^hcll  fusilbrm,  whorla  5  or  G,  cui?h  with  on  acute,  iiiidulat«, 
Bpinout,  ineeiitl  carina ;  the  luAt  whorl  with  2  Bubordinuic,  obluw 
variiiup,  which  arc  somt'what  ru^nlosc,  not  spinous ;  whorb  wilh 
oltematelj  larfte  ajid  small  trnnsYcrfly  rugulose  stritc,  crossed  Ly  wiy 
fine  obliijuo  striittios!*. 

The  wing  and  dijntations  arc  not  presorred  in  ihia  tmique  (pc- 
dmen. 

Dimeng.  Length  (cxcludiug  oauol)  1  j  inch,  briMtdth  (withoot  tlw 
wing)  I  inch. 

The  genus  Alfiria  •,  eminently,  hut  not  exclusively,  characteriitic 
of  the  Jurassic  rocks,  eontaiiis  no  known  apeciea  which  can  be  cOB- 
founded  wilh  the  present  one. 

£()(■.  lii  light-grey  sandy  shell-rock  on  the  Sunday's  River, 
ussoduted  wilh  AiimioniUs  milAtnccps. 

TntRiTBLLi  UusiDQEAK.t,  Spec,  nov.     PI.  TTH.  figa,  B  a,  6  ft, 

Shell  turreteJ,  spire  elongated ;  whorls  6,  angular ;  suture  dc^y 
impressed.  Upper  half  of  each  whorl  with  two  mesial  carinn,  tlw 
Bupeiior  carina  tuberculote,  the  inferior  one  import'ectly  so.  Each 
whorl  is  omomentcd  wilh  about  twenty  elerotcd  obhqne  ribs,  which 
proceed  from  the  suture  to  the  tubercles  of  the  upper  eorina,  an 
continued  longifudinally  to  the  ill-defined  tubercles  of  the  low«i 
carina,  and  are  there  lost.  The  lower  half  of  the  laat  whorl  wilh 
three  or  more  angular  carinic. 

Dimens.     -33  inch  in  length  :  breadth  of  last  whorl  .125  inch. 
Loc.     Several  specimens,  collected  by  Dr.   Rabidgo  iu   a   very 
Bondy  shell-band,  with  Ostrca,  Astarte,  &c.,  at  Uetbel^dorp  Sull-jian. 
These  belong  to  the  "  Lowest  Strata  of  the  Zwartkop  Crng,"  pro- 
bubly  a  jmrt  of  the  "  Wood-bed  Borios"  (see  p.  1-iO). 

Pateixa  caferata,  tipec.  nov.     Fl,  VTI.  figs.  1  o,  1  (. 

Shell  iiiternijitcdly  conical ;  apoi  obtuse,  cseeiitrio,  and  inehiwd 
to  one  side  ;  the  base  i*  elliptical,  and  the  peliphery  is  irregular  aiid 
ehghtly  Binuatcd ;  ornamented  by  ninnerous  radiating  ribs,  which 
ara  a  hLlle  irregular  iu  direction,  and  appear  but  as  wrijikHug*  of 
the  Burfnco,  crossed  by  cloau-set  hnca  of  growth,  conformable  with 
tho  edge  of  the  shell,  adding  to  that  appearance  which  I  haTO 
sought  to  express  by  the  specific  title,  rafitrata. 

*  111  a  hkiorL  ]^Hper  piibUehod  in  *T1>e  QrologirAl  and  Nahiml  Hli^torj  !!«■ 
perliir)-,'  on  thf  nj-nil!«l  RatU/lariir  of  Ibo  Brilisli  CrcL.icpoiis  EooIik,  1  linn 
ri'lermi  ihre.'  "]ireip4  lo  the  eem\i  Aliiriii ;  Zckcli  and  -SlciliialiB  niuinemlif  file 
apmiiv  Trom  llir?  (io-^u  rormBLioo  as  lieloiiglng  to  iliu  gi-iiui;  niid  tbiu  nuIiI 
s]i«cit9  liftYD  been  recorded  froin  beds  of  CrclKMOiu  nge. 
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Dimtnt.  I«ngtb  of  longer  diameter  2-8  millimetres :  shorter  din- 

■tpr  21  mill. ;  height  -9  mill. 

Loc.  la  a.  reddish  shell-rock,  Prince  Alfred's  Kcat?  tEuUdge). 

CluaiHiTziA  AsRiCASi,  sp.  nov. 

Shell  subulnte,  turreted ;  apex  acute ;    whorls  S>,  vory  slightly 
cttd  ill  their  iipper  part ;  IIib  lougitudinul  riba,  of  whith  there 
aboQt  twenty  in  a  voiution.  urisc   frum   tubcri'lM ;   Ihe  litis  ore 
iresscd  and  smooth,  imd  l>ci-omi'  brtmder  iiifcriorlj.    Suture  deeply 
impressod:  apertiire  tdliptical. 
Length  7  lines, 

This  species  is  oUied  to  CWi.(?)  vflimta  of  the  Urent  Oolite  of  EngUnd. 
Loe.  The  specimen,  vrhich  is  iiniqiie,  was  obtained  I'rora  the 
Zwartkop  Siver. 


BBo  Stowiascb,  spec.  nov. 

Shell  turbinated,  wbiirla  convex;  upper  half  of  enrh  whorl  en- 
clreleJ  by  six  bluntly  acute  ribs,  nltcruatiug  with  nimilar  smaller 
ones ;  lower  bulf  with  the  some  ornamentation.  Aperture  round. 
Atik  imperforate. 

Diinens.  Len^h  1-35  mill.,  breadth  ■4*1  mill, 
I  T.  Stovinnvs  ia  related  to  T.  Buinii,  Shu.rpe. 

I  Loe.  Two  specimens  were  collected  by  Dr.  Rubidge  at  Prince  Al- 

fred's Best. 

AjiPULL-VBiA?  1GS0BU.IS,  Bpee.  nov. 

"  Ampullarin?,  undetermined,"  Sbnrpo,  I'rnns.  Geol.  8oc.  SndBOr. 
vol.  Til.  p.  203  i  p.  232,  pi.  2S.  fig.  21. 

Shell  very  minute,  globular,  apex  subac-ute,  spire  very  short,  com- 
posed of  3  inflated  whorls,  last  whorl  almost  enveloping  Ihe  spire. 
Uonlh  oval. 
I  Loc.  Lowest  strata  of  the  Zwartkop  Crag. 

PlUKlASELLA  ?  ShaBFEI,  spcc.  OOV. 

^"  Natlea,  undetermined,"  Sharpo,  he.  eit.  pi.  28.  figs,  2, 3. 
Shell  very  minuto,  ovate,  globose ;  spire  short ;  whorls  3,  narrow, 
iQVex ;  liist  whorl  lai'ge ;  aperture  large  and  round. 
Loe.  Lowest  stratft  of  the  Zwartkop  Crag;  and  Sunday's  River. 
cxaonntA  MoRRiBUNA,  spec.  nov. 
I  "  Aiiipvllaria '?,  un determined."     Sharpo,  loc.  cit.  pi.  28.  fig,  20. 

SheU  very  minute,  ovate,  cylindrical,  apex  acute  ;  Bpire  short, 
Mnicnl,  composed  cd'  four  cylindrienl  whorls,  the  last  of  which  oceu- 
piea  1^  of  the  whole  length  of  the  shell ;  uperturc  oroto-oblong, 
rounded  in  front,  acute  hehim!. 

The  species  is  named  in  coinpliment  to  Prof.  J.  Morris,  F.O,B. 

Loc.  Lowest  strata  of  the  Zwartkop  Crag. 
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AnsosBiijL  Bhasfeuia,  spec.  nov. 

"  Cytladritea  ?,  undetermined."     Sharpe,  he.  at.  pi,  28.  f.  24 

Shell  very  minnto,  truncated,  cjlindrioal ;  Bpirc  depressed,  ohto- 
lete;  vertex  large,  flnttenod;  last  ■wliorl  with  aomcw-hnt  itiflakd 
aides,  base  contracted,  short;  aperturo  elongated,  moderately  ex- 
panded towards  tho  luiddlo,  Buboeut^  ut  the  extromitiea, 

Loe.  Associated  with  tlin  above. 

AcraosiNA  Jeskik31ana,  spec.  nov. 

"  Aetaon  ?,  undctenained,"     Sharpe,  he,  cih  pi.  28.  fig.  ^5. 

Shell  minute,  eUiptical ;  npex  acute ;  spire  of  fonr  whorln,  elon- 
gated, regularly  conical ;  nperture  elongate,  atteimat<?d  before  and 
behind. 

Lor.  Lowest  strata  of  the  /wartkop  Crag,  and  Sunday's  Birer. 

OaTiiEA  (Esooyra)  Josesiaka,  apec  nov.     PL  VIII.  figs,  3a-3e, 

ShcU  ovutoly  orbicular,  depressed,  the  larger  valve  only  knom, 
with  a  large  adhering  surface,  or  simply  iittached  by  the  amttU 
involute  umbo.  Attached  valvo  with  a  few  Strong  and  Bomowlut 
rounded  ribs,  which  indent  tho  mni^ii, 

Di-men».  Length  1-6"  mill.,  height  1-37. 

This  species  belongs  to  tho  section  EjMgyra,  and  but  for  that 
might  have  been,  referred  to  Ostita  eoafata  of  the  Lower  Oolites  of 
Europe. 

Loc.  Salt-pans  of  Bethelsdorp,  with  C'ldarvi  Afrioana  (Bu- 
bidge). 

OsTEEA  iKBiiiCATA,  Krauss,  sp. 

The  BpecioH  Exoyiira  imhrietita,  Krauss,  was  referred  by  Sharpe  to 
the  genus  Or'jphim ;  1  huve  placed  it  in  that  of  Oxlrta,  because 
the  numerous  specimens  in  the  Society's  museum  exhibit  gradatiosa 
from  one  to  the  other  of  the  so-euUed  genera ;  in  fact  tlua  speoios 
affords  a  good  iUustration  of  tho  mere  sectional  value  (which  cannot 
at  aU  times  bo  employed)  of  the  groups  Exoiiyra  and  Gri/phcra. 

The  gryiihoid  form  of  OHren  imhrkntn  is  cloaely  related  to  on 
undescriheii  species  of  Griiphim  from  the  Oxford  Clay  of  Weymouth. 

Lor.  Sunday's  and  iCwnrtkop  Rivers. 

Placckopsis  imbricata,  spec.  nov.  PI.  VIII.  fig.  7. 

Tho  unattached  valve  only  is  known  ;  it  is  thin,  ovate,  oblique, 
and  convex  ;  the  apex  is  ncuto  and  ranrpiial ;  tlie  dorsal  mai^in  of 
thevnlveis  straight;  the  surface  has  concentric  imbricating  Inraelke, 
which  towards  tho  front  of  the  valve  oc<;upy  tho  ridges  of  the 
smooth  undulations. 

Dimens.  Length  2'45  mill.,  height  1 '64  mill. 

The  general  aspect  of  this  sjieciea  is  that  of  PI.  gmi! striata, 
Bean,  of  the  C'ombrosh  of  Torkshiro;  hut  the  ornamentation  of  the 
shell  of  that  species  is  very  distinct. 

ioc.  In  a  brick-red  sholl-rock.  One  specimen  from  Pnnce  Al- 
fred's Best  (Rubidgo). 
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PianjKOFsra strajroEifsis,  spec.  nov.    Fl.  IX.  fig«.  la,  lb. 

Shell  orbicuiitr.  irregular,  thin ;  free  valve  rather  oblique,  oscced- 
iagly  gibbous;  umbo  dubmargiaal,  obtuse,  tiad  doproasod  ;  orna- 
mented  by  numerous,  fine,  rd^ularly  nodulous,  waved  coste,  crossed 
by  numerous  delicate  concentric  atriaj,  and  a  few  woU-roark«d  lines 
of  growth, 

Dimeni.     Length  1  j  inch.     Height  \\  inch. 

The  spedes  of  thu  genua  Plaainopaia  biivc  such  ft  general  ro- 
■emblaace  one  to  another,  both  in  form  and  omamontatioD,  being 
moreover  necessarily  more  or  loss  vojiablo  in  shape,  that  it  is  often 
difficult  to  recognize  eonstant  distiuctiyo  characters.  The  present 
species  has  for  its  representative  P.  Jarensis  of  the  I^wer  Oolitea  of 
Europe,  and  thflers  from  it  in  its  greater  gibbosity  and  obliquity, 
and  in  possessing  regular  knotted  ribs. 

Xoc.  Collected  by  Dr.  Rubidge  in  some  abundance  at  the  Zwort- 
kop  Birer  Heights,  in  a  ycllowiah  sandy  shoU'Tock. 

Pliccsofbis  trsBCLATA,  spec.  nor.     PI.  TX.  flg.  2, 

Bhell  orbicular,  thin,  irregular,  nearly  equilateral ;  conves,  gib- 
bons or  depressed  ;  apex  marginal,  obtuse,  and  depressed,  ornamented 
by  numerous  concentric  waved  ruga;. 

Dimetu.     Length  1^  inch  ;  height  A  of  an  inch. 

Loc.  In  yellowish -grey  liraeatone.  Mouth  of  Bunday's  Eiver  (J?i(- 
hidge);  and  four  Bpecimons  adherent  to  a  piece  of  mineruJLsed  wood 
(calcareous  with  glauconi tic  grains)  perforated  by  OuetneJuma  domi- 
mcaiU  ■,  Sharpo, 

Pbcten  BramoaUTus,  spec.  nov.     PI.  VU.  fig.  11. 

Shell  iuequivolve,  oratcly  orbicular,  convex,  with  nine  or  ten  equal, 
large,  elevated,  subacute  and  distantly  arranged  coatro :  the  intervals 
are  wide  and  omainent«d  with  very  fine  concentric  strim,  which  are 
oontinncd  over  the  ribs.     Auricles  largo  and  unequal. 

I/imem,     Height  ^  of  an  incli ;  breadth  ^  of  an  inch. 

This  Fucton  presents  the  appearance,  less  the  spinous  processes, 
of  J*,  tubtpinosus,  Sohloth,,  which  ranges  from  the  Inl'erior  Oolite 
to  the  Coralline  OoUto  of  Nattheim ;  other  shght  dilfenmci>dcan  t>e 
pointed  out. 

Loc.  Dr.  Bnbidge  has  found  this  Pecten  to  ho  one  of  the  moat 
frequently  occurring  ehells,  in  a  yellowish  sandy  sheU-rock  with 
greenish-grey  patches  here  and  there,  at  Prince  -Ufred's  Uest. 

Pbctks  peojbctus,  spec.  nov.     PI.  IX.  fig.  6. 

Shell  oblique,  ovatoly  orbicular,  modorati'ly  convex,  equivalve ; 
romarkably  inequilateral,  the  umbouo  being  sUghtly  curved  nato- 
liorly  and  the  anterior  side  projected  fonvardB.  Valves  ornamented 
irith  closely  arranged  dichotomous  lines  curving  outwards  ;  the  in- 
terstitial spaces  Bubpunctated,     Auricles  unequal,  the  anterior  one 


■  TtwtpedmcnfigiindinQeol.  Trana.  2adeer.Tol.Tii.  pi  33.  %.  4  a,  is 
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Inrge  and  (lonocntrically  rugose  ;  tlie  posterior  one  uaall,  iiui  ctru- 
tiorjB  of  the  vfllvo  arc  continued  upon  it, 

Dimtia.     Height  J  of  an  inch  ;  breadth  j  of  an  inch. 

P.  jjrojectiis  is  closely  related  by  Ua  general  outline  and  onw- 
mentrttion  to  P.  lens,  Sow.,  and  P.  arcuat\is,  Sow,,  of  the  Lower  and 
Middle  Oolites  of  Europe :  but  the  obliquity  of  tho  shell  and  the 
relatively  excentric  position  of  its  apical  portion  arc  charactiiM  by 
whioh  P.  projcctus  ia  at  oneo  sepoi'atfid  from  them. 

P.  projeftus  18  allied  in  form  to  an  midescribed  aperaes  whiA  I 
haTo  collected  in  the  upper  bt-ds  of  the  Inferior  Oohto  at  Cold  Com- 
fort, near  Cheltenham,  and  whwh  I  propose  to  call  P.  Tijlori ;  the 
latter,  however,  ia  more  depressed  and  Bmooth,  cseept  ueax  the 
margin,  where  tho  bLbII  ia  concentrically  striated  and  crossed  bj 
radiating  sharp  indented  lines.  P.  Tyhn  is  a  shell  that  haa  IkciI 
confounded,  I  believe,  with  P.  awtus.  Sow.,  which  belongs  to  tho 
Lower  Oreensand  and  not  to  tho  Inferior  Oolite, 

Loc.  Collected  by  Dr.  Eabidge  in  a  soft,  yellowish-grey,  eandy 
limestone  at  the  Zwortkop  Biver  Hughts,  and  at  Friuc*  Alfred 
lit-'st;  in  both  localities  it  ia  frequent. 

LiUA  NEOLECiA,  spec.  nov.     PI.  VII.  figs.  5  a,  5  b. 

"  Lima,  ap.  (undeterm.),"  Bharpc,  Trana.  Geol.  Boo,  2nd ser.  ToL  tii. 
p.  201  (1856). 

Shell  oblong,  transi-eiBe,  alightly  convex,  ornamented  with  nniae- 
roua  acute  ribs,  the  bides  ol' which  ore  longitinliiiallj  striated,  two  ot 
three  stronger  stria*  occupy  tho  central  portion  of  the  intorspacc; 
under  a  rongnitying  glass  the  Eurface  ia  seen  to  he  DorervKl  witk 
closely  set,  regular,  transverse  striations. 

DitMns.     Height  |  of  an  inch,  breadth  ^  of  on  inch. 

L.  }ieglicta  belongs  to  a  section  of  the  genus  exemplified  by 
L.  duplicata,  Sow.,  in  the  Oolites,  and  L.  parallela.  Sow.,  in  tbc 
Lower  Greeziaaiid. 

Loc.  In  a  grey,  coorse-gnuned,  sandy  and  shelly  limeitODC, 
Sunday's  Biver  {Atiiersioiw). 

Lnu  oBLiamsautA,  spec.  nov.     Fl.  IX.  fig.  5. 

Shell  elongated,  depressed,  very  obhque,  umbo  acute ;  hinge-line 
obliquely  truncating  the  shell ;  Uie  whole  surface  omomenlcd  with 
narrow  waved  sijei,  iuterspaces  punctated. 

Dimais. — Height  1  inch ;  breadth  ^  of  an  inch. 

In  its  elongated  and  oblique  form,  L,  vhliquissinia  resembles 
several  Jurassic  Linur: ;  in  the  ebaracter  of  its  sulcatious  it  approxi- 
mates to  L.  riipdulti,  Phil. ;  in  its  punctated  surface  it  is  alficd  to 
L,  ovalin,  Sow. ;  it  is,  however,  characterized  by  the  broad  and  flat 
ribs,  and  tho  narrow  iiit^rstitial  apQces,  angularly  waved  ond 
punctated. 

Loe.  In  a  yellow  shell-rock  from  tho  Zwarthop  Eiver  Sandstone, 
and  with  Plaeunaipins  vndulatu  and  fossil  wood  {Rjibitlfft). 
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UtTUva  JoiTHi,  spec.  dot.     PI.  Till.  &ga,4a,4b. 

M  Shell  n<-'arl5'triangiilar,emooth. shining:  hin^^margin  straight  and 
long ;  anU-rior  margin  oleTated  in  its  median  [wrtion  ;  umlju  terminal, 
acute,  depressed,  ornamented  with  ckecly  arranged,  imbricaliagi 
con  ceB  trie  folds. 

Named  in  compliment  to  Prof.  T.  Rupert  Jones,  vho  has  taken 
port  in  the  clucidulion  of  the  geology  of  South  AEricn,  and  whom 
kind  usejstanee  I  gratefiilly  acknowledge. 

Dinuni.  liroatest  length  lij  millimclre;  grcateet  broodth  1 
millimetre, 

T/oc.  In  a  greenish,  coarae-graincd  sandstone  with  calcareous 
rem  eat,  Sunday's  Hirer  {Rubidrfe). 

MrriLtiB  tSrowiAiic^,  spec,  nov,    PL  IX,  flgs,  3a,  ffr.    [tiabgonos  Li- 
thmlomtii.'] 

Shdl  pod-shaped,  cylindrical,  elongated,  rather  depressed,  um- 
bonea  small,  contiguous,  sUfrhtly  inflated,  anterior  Hide  narrow,  pos- 
terior side  wider  and  loss  compressed.  Upper  and  lower  murgins 
strui^ht  and  nearly  parallel;  concentric  plications  few  and  delicate; 
raiiialfly  atria  tod. 

Zof,  In  a  fine-frmined,  grey,  sandy  limosttme,  Sunday's  Rivei 
{Athtntntu  and  RalAdgf). 

Mttilds  Hijbooei,  spec.  nov.    PI.  IX.  fig.  11.    [Suhgeana  Modlola.l 

Sbdl  transveiscly  elongated,  with  a  straight  dorsal  edge ;  anterior 
port  narrow  and  curved ;  posterior  tapering  at  the  cad,  divided  into 
two  fiortions  by  a  very  obtuse  angle :  superior  and  posterior  part 
with  numerous  obliijue  plications,  which  am  continued  to  the  keel, 
and  numerous  slender  folds  which  am  coincident  with  the  phcations, 
but  on  reaching  the  keel  continue  parallel  to  the  ventral  margin, 

Dimeni, : —     Total  length 525  millimetres. 

Length  of  posterior  side    ,.  5-18         „ 
Height  0-9 

This  shell  is  very  distinct  in  its  ornamentation  from  Muitlota 
Baiiiii,  Sharpe ;  but  in  that  re'spect  has  a  greater  rcaomblanco  to 
Mt^tiluf  Sowerbi/nnu),  D'Orh. ;  both,  however,  are  straigbter  ehella 
than  M.  Riilkl^d. 

Lo(.  In  the  gtcenisli  sandy  limestone  of  the  Sunday's  Bivcr; 
many  specimens  (Rahulge). 

A^.tKTG  PiKCBiitiAs.i,  spoc.  nov.    PI.  IX.  figs.  7«,  7ft. 

Shell  small,  ovately  orbicular,  depressed  ;  umbo  acute,  postmosial, 
lot  directed  somewhal  forwards ;  anterior  sidu  rounded,  its  upper 
nat^n  slightly  excavated ;  hinge-line  straight  and  oblique ;  lunula 
■mall ;  ornamented  by  obtuse,  closely  arranged,  regular  rugie,  which 
■re  slightly  undulated  on  the  anal  side;  the  interstitial  spaces  very 
narrow. 

2)mmn«.  Heiglit  and  lalvral  diameter  equal,  or  about  1'4j 
niUimBtre. 
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This  species  hos  oonaiderablo  roeerablance  in  form  and  orna- 
montation  to  A.  pamilit,  Sow.,  and  A.  t^ccrnlrko,  Morr.  and  Lycelt, 
but  dilfera  in  ita  larger  sizD,  griJokT  oblii[uitj'  and  etraightness  of  iho 
cordiiiiLl  line,  and  in  Ihe  more  excavatt'd  dorsal  margin  of  the  anterior 
Hide.  Thia  species  ia  dediciited  to  Mr.  Piadiin,  a  brother -geologist, 
fi-om  whom  Dr.  Kubidgo  has  roooivod  much  asustance  in  his  re- 
searches. 

Loc.  In  a  grey  sandy  limestone,  weathering  yellowish,  Sunday's 
Eiver  {liub'uljc). 

AsTARTG  LoiroLABUBiuiA,  spcc.  nov.     Fl.  VIII.  figa.  ha,  oh. 

Shell  obovate,  slightly  conrcx  :  anterior  side  rounded,  front  cuired, 
posterior  side  angularly  truncated,  hinge-line  nearly  straight  or 
slightly  arched;  umboaea  depressed,  obscure;  lunule  lanceolate; 
ligamontal  pit  narrow  and  deep,  bounded  b}'  sharp  edges  that  nearly 
approach  each  other.  Valves  nearly  dat,  ornamented  mth  numeioua 
subacute,  C(|uidi8tant,  slightly  elevated  ridges  of  growth, 

Dijiieits.  Length  3  inches,  width  2.j  inches,  thickness  ^ ;  length 
of  onterior  side  1  inch,  of  posterior  2  inches. 

Loc.  The  unique  specimea  was  found  by  Mr.  E.  Longlands  (to 
whom  the  species  is  dedicated)  in  a  shelly  band  of  the  Zwarlkap 
Eiver  limestone,  October,  1851*. 

PiKKA  Sttiai'Er,  spec.  nor.    Fl.  IX.  fig.  4, 

A  drawing*  of  a  Pinna  found  by  Mr.  Pinchin  is  comparable  with 
the  figures  of  P.  Mncellala,  Morris  and  I.ycett,  and  P.  GalUftuui, 
D'Orb. ;  but  as  a  description  on  such  matorial  must  be  incomplete, 
I  merely  reproduce  the  drawing,  and  propose  the  specific  name  of 
Sharjiri,  in  memory  of  the  late  Mr.  D.  Sharpo,  who  described  a  formec 
Bories  of  South-African  fossil  Ehclls. 

Loc.     Sunday's  Iliver. 

TaisoKii  Casbiope,  D'Orb. 

Shell  oYately  trigonal,  longer  than  wide,  depressed ;  nmbo  ant«rior, 
prominent,  acute,  recurved;  the  anterior  border  is  rounded;  the 
posterior  ia  truncated,  with  a  lai^e  oblique  flattened  area,  which  ia 
plicated  by  close-set,  longitudinal,  denticulated  ribs ;  the  dorsal  but- 
faco  baa  twenty  large,  smooth,  gracefully  curved  costo;,  Bepamtcd 
from  the  curved,  smooth  (?)  keel  by  a  transversely  wrinkled  narrow 
sulcus. 

Dimens.  Length  2  inohos,  width  IJ  inch,  length  of  carina  1| 
inch. 

This  costated  Trlijoiiia  approaches  closely  the  well-known  T. 
cottutii,  from  which  it  is  distinguished,  however,  by  the  greater 
length  proportionate  to  the  width  of  tlie  shell ;  the  front  also  ia 
more  curved,  and  the  posterior  area  is  less  oblique.  T.  eontata  is 
represented  in  the  Scuidinn  Oohtcs  by  the  varieties  jju^ia  and  rfon- 
gnlii,  the  former  of  which  is  closely  related  to  T.  Cafsiope,  I  un- 
hesitatingly refer  the  African  shell  to  this  European  speeies,  wldeh 
'  Undo  by  Mr.  Slow,  and  prospatod  I7  Iiim  to  the  Oeologieol  Society. 
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ocean  in  the  Great  Oolite  of  Luc  (CiUvados),  Vejielay  (Tonne), 
Onnge-Hcnry,  near  Nnntuo,  France',  and  is  moderately  abmidant 
in  the  Combrash  of  Yorkshiret. 

Lilt.  Zvaxtkop   Eivor  {Mr.  H.  Lo»ghnd»).      Tho  specimen   is 

"  me, 


Tkigokia  t*¥,  Sharpc  {juvetiU),  ct  T.  vghtbicosa,  Etqubs,  sp.  {jw)e~ 
nk).     PL  VII.  fig.  8. 

Thecharnclerof  the  ornamentation  clearly  underwent  a  continuous 
change  during  life  in  these  two  species  of  Triyonia  {T.  van  and  T. 
vtatritota);  I  have  therefore  thonght  it  necessary  to  figure  these 
Bpeciea  in  their  earliest  stage  of  growth. 

Tbiookia  Goldpttbsi,  Ag.  {jwenk}.     PI.  VII.  fig.  0. 

Asfociated  with  the  foregoing  is  tlio  probably  young  shell  of  T, 
OoM/ut*!,  .\gaasii; ;  certainly  I  should  not  bo  justified  in  assigning 
it  anolhci  appellation ;  for  the  African  shell  is  idenlicol  with  figure 
ISn,  plate  V.  of  Morris  and  Lycett's  '  Monogmpli  of  the  Great  Oolite 
Molluitca.'  Hereafter,  however,  it  may  be  found  to  bo  the  young  of 
u  distinct  dpecies. 

Loc.  In  a  yellowish  sandy  shell-rock  (a  mass  of  Bivalrcs  viih 
green  and  grey  sand)  on  the  Sunday's  Kiver  {Jlulri(l</e), 

CoEBULA  ?  HocEAifi,  spec-  nor.    PI.  Vin.  fig.  3. 

Shell  subglobular,  smooth,  shining ;  umbonca  largo,  obtuse,  mesia], 
erect ;  anterior  side  rounded  ;  lunule  large,  concave ;  posterior  side 
Tory  short,  with  a  well-marked  olilique  carina  and  a  tniiicated  jxis- 
t4::rior  border ;  tho  surface  baa  numerous,  dcUcatci,  irregular  folds  of 
growth- 

Ohs. — The  above  diagnosis  is  nearly  word  for  word  that  of  Corbula 
A-j^tha,  D'Urb.,  as  given  by  Lyeelt  in  his  '  Supplement  to  the  Great 
Oolite  MoUuwn,'  p.  C.5.  That  species,  however,  is  of  minuto  size ; 
ltd  posterior  side  \\us  afalulli/  marked  carina,  tmd  its  Burface  a  few 
folds  of  growth. 

Dimtns,  Length  1'19  millimetre,  breadth  l-O-l  millimetre. 

Loe.  In  a  yell owish- grey  sandstone  with  calcareous  cement, 
Zwartkop  River  (Athfrslone  nnd  Suhiiii/e). 

Ols. — Tlie  dentition  of  Corhula  ?  llockimia  is  unknown ;  and  the 
spedra  may  hereafter  be  found  to  belong  to  Isofardia  or  to  Citprina  ; 
but,  on  account  of  its  close  affinity  to  Corbala  Agatlia,  I  prefer  to 
let  it  remain  with  tliat  generic  title. 

The  Bpeciea  is  dedicated  to  Major  Rock,  who,  with  Mr.  Stow,  col- 
lected nnd  communicaled  several  fossils  from  the  Uitenhogo  Formn- 
tion,  and  whoso  name  I  take  this  opportunity  of- associating  with 
South- African  geology. 


k 


•  D'Orbignj.  ■  Prodronio,'  vol.  i.  p.  .108  (1350). 

t  Ljoett.  •  Supplcnicnl  lo  Ibe  MoIIukb  of  tho  Great  OoliLi','  Palaioiit.  Soc. 
XrnS).  p.  49. 
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2-44 

1-9 

1  -JJ.  millinM 

1-28 

1-0 

■9 

1-9 

1'5 

1-2        » 

Cb.issatkli.1  compuoata,  spec.  aov.     PI.  IX.  fig.  8. 

Shoil  oblong,  very  much  eompreaecd,  vcrj  iucquivalve,  tho  podt' 
rior  siJo  Inmeiitod  ;  anterior  side  roumled ;  lip  smooth  or  crcimloted; 
liinult'  ill-defiucd;  umbo  subnciilo,  ornamented  villi  acute  nxtx, 
whioh  diverge  from  the  umbo,  the  angles  of  tho  ribs  Bucceeding  each 
other  ia  aii  oblique  direction,  a  little  ajiterior  or  posterior  to  the 
middle  line  of  tho  valve  ;  the  set  of  coeiie  direet^d  towards  the  wi- 
tt'rior  side  are  Blighlly  reflected  ;  the  soriea  direttisj  towarda  the 
posterior  eido  are  straight,  tho  superior  costic  of  which  farm  aaotber 
group  of  divi'rging  ribe  ;  the  angles  of  thcee  arc  mere  acute  ami  tie 
directed  from  tho  umbo  ;  a  few  straight  costie  occupy  the  remiuiuiig 
jiertioa  of  the  anal  area,  and  denticulate  tho  hiugc-line,  vhic^  ii 
straight. 

Dimetii: —  l. 

Length  (entire) 3-17 

Breadth 1-7 

Length  of  posterior  Bide. .  2-48 

The  diverging  ribs  of  this  spcciea  connect  it  with  0.  JfobiiujMtna, 
D'Orl).",  of  his  "  Neocomien  infi'riour"  of  the  Parisian  basin,  and 
servo  to  distinguish  it  from  all  other  species  of  tho  genua.  C. 
eompIlcaUi  differs  frnm  its  European  repn«enlative  in  its  stmighter 
hinge-liiie,  its  truncated  posterior  tide  (in  C.  Boh'nutlJina  the  amd 
side  is  slightly  acuminated),  in  its  more  arched  anterior  side,  and  in 
having  only  about,  one-half  the  number  of  ribs.  These  two  speoiM 
present  in  their  remiirltnble  ornamentation  a  wide  deportiire  from  tha 
genus,  tlie  groutcT  number  of  species  of  which  have  smooth  sheila ; 
in  others  they  are  coucentrieally  furrowed. 

Species  of  the  genus  charneteriie  tropical  soob,  and  they  are  well 
represented  in  the  Tertiary  deposits  in  various  ports  of  the  nortbeni 
hemisphere.  Duriag  the  Crotuceous  epoch  thev  ajipear  to  have  been 
few  in  number,  as  not  more  than  eight  or  nine  arc  known  ranging 
upwards  from  the  lowest  marine  bed  of  that  sysli-'m. 

The  restricted  range  of  the  genus  Ofasautrlla  favours  the  suppom- 
tiou  that  tho  Secondary  fauna  of  Uitenhago  may  ho  of  Cretaceous 
ago  ;  hut  tho  opinion  that  too  much  value  must  not  be  placed  on  an 
isolated  ease  is  oonttrmejl  by  the  dieeovery  of  a  true  CrattaUliu  in 
tho  Inferior  Oolite  of  Rodboroiigh,  nour  Stroud,  England ;  and  though 
it  be  not  of  the  type  to  which  0.  compikata  belongs,  yet  tho  value  of 
the  genus  as  cvideuoo  of  a  Crotaocoua  facics  is  thereby  lessened. 

Loe.  Sunday's  Vi^ei (Alhcrstont);  and  in  a  yellowish -groy  aandy 
ahell-rock  at  Prinoo  Alfred's  Itest  (llabidge), 

CiTBicABDU  NrvBNiANA,  spoc.  nov.     PI.  VII.  fig.  10. 

8hell  elongated,  subtrigonal;  umbo  plaood  anteriorly  to  Uio 
midiUe  of  the  valve,  rather  elevated  and  subacute;  anterior  ddo 
rounded,  its  upper  margin  slightly  excavated,  its  lower  extramity 
pcnntod;  the  postorior  side  slopoB  obliquely  downwards,  and  has  an 

"  PbL  Fron?.  Torr.  Crit.  voL  iii.  p.  75,  pi-  2ia,  Bgs.  10-ia 
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impcrfecOy  deflood  obtiiee  angle;  it  is  omameiitcd  with  delicate, 
elevated,  olosety  arranged  oad  regular  coiioentric  rugte. 

Thia  apedea  is  named  after  Mr.  Niven,  a  fellow-worker  with  Dr. 
Bobidge  in  the  geok^  of  the  Cap«, 

Ditneas.  Length  A  of  an  inch,  height  ^  of  an  inch,  length 
of  puateriaT  fiido  ^  oa  an  inch. 

Loc.     In  grey  Bandy  limestone,  Sunday's  Biver, 

CiTEisi  BoKcnEEiiai,  spec.  hot.    PI.  Vlil.  fig.  2. 

Shell  ovate -oblong,  tranBvorse,  inequilateral,  somewhat  inflated  ; 
poateiior  side  Bngulated,thc  margin  truncated ;  anterior  aide  rounded; 
front  margin  ahghtly  arcuato  ;  umbonea  large,  oblique,  aUghtly  re- 
onrved;  ornamented  by  irregular- sized  and_  close-set  lines  of 
growth  coincident  with  the  mnrn^n,  [Named  in  memory  of  the  late 
Mr.  II.  Borcberds,  Cinl  CommUsioner  nt  Fort  Beaufort,  who  warraly 
unst«d  the  late  Ur.  A.  0.  Bain  in  his  early  resoBrcboa  in  Bouth- 
_Africaii  Geologj-.] 

Diinem.     Length  4'1  millimetres,  height  3'1  millimetroa. 

Lot.     Zwartkop  Rivor  (Ii\ihidijt). 

.  {Macrohor)  Atiiubstonbi,  Shorpe,  sp. 

Arm  Atliertioni,  Sharpe,  Oool.  Trans.  2nd  per.  VtA.  "rii.  p.  190, 

pi.  22.  tig.  10. 

If  Cucullaa  and  AiTfi  bo  r^ardcd  as  gonerically  distinct,  then  the 

ormer  name  should  bo  applied  to  this  speciw,  as  I  have  dotonnined 

hy  aa  eiomination  of  the  typo  specinien  that  the  hingo-tceth  are 

lon^tudinal  towards  the  mai^:in.   It  belongs  to  the  group  Macrudon. 

^CccuLiuKi  Kiucasii,  spec.  nov. 

VuciUaiil  cuiiccllata,  KrnUBS  (non  Area  eanallata.  Bow.,  neo 

Cucallau  catictUiila,  FMlUpsJ. 

As  the  above-quoted  specifie  name  given  by  Krauss  to  an  Aroa- 
Uke  shell  is  preoccupied,  not  only  for  Area,  but  for  Cueullaa,  I  pro- 
pOM  the  name  "  Kivssii''  instead. 
^K  Very  perfect  specimens  collected  by  Dr.  Rubidgc  on  the  Zwartkop 
^■krd  Kuiiday's  Rivers  exhibit  the  hinge-charautera  of  this  spuuiusi 
^Hts  poaition  in  CuaiMiea  is  incontestable. 

^UjtCA  (CncuLLXA  ?)  JoNGsi,  Bpcc.  nov.     Fl.  IX.  fig.  0. 

^P  Shell  rhomboidnl,  convex  :  umboncs  slightly  anterior  to  the  middle 
of  the  valve,  large,  depressed,  and  npprosimatc.  Anterior  side  short, 
its  margin  rounded;  posterior  side  with  an  acute  carina,  posterior 
to  which  is  a  slightly  concave  eurface ;  Iho  inferior  margin  is  nearly 
straight.  Radiating  eostm  llat,  sUghtly  rodiiloua ;  elevated  upon  the 
anterior  and  posterior  portions  of  the  valves ;  much  larger,  more 
distant,  and  acute  upon  the  anterior  side  ;  docuasat»d  by  numerous 
concentric  lines  and  strite. 

IDimtM.     Height  1-2  millim. ;  length  1-8  miUim. 
Li/C.     In  a  grooniah-groy  sandy  marl,  rather  bard  and  very  cal- 
OOTcoub;  near  the  Bridge  on  the  Zwartkop  River. 
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Cabdita  sccrLODEB,  spec.  noT.     PI.  Vil.  figs.  8  o-d. 

Shell  quadranffulw.  Bubglobose,  ornamented  ^-illi  fine,  clf»ely 
arranged,  rudiuliiig  liocB  interru[.ted  by  a  few  crenulated  regular 
pliciitiuDS  and  fiue  contcittric  Etrim ;  umbones  ant^or,  directed 
forwards,  involute ;  lunule  smnll,  flat. 

Dimtna.     Jy;iigth  '8  miltinietre,  height  -58,  thickneea  -73. 

Lor.  Sunday's  Kiver  {JiubiJfft).  The  matrix  is  a  greeniBh  coarse 
sandstone  of  quaitioee  and ,  glauconitic  grains  'with  Dslcanoua 
cement. 

Bebekicea  AKTiroDiTM,  spec.  nov.     PI.  VTH.  figs,  la,  lb. 

Polyzooa  encrusting,  rampant,  composed  of  a  single  layer  of  cells. 
Cells  elongated,  smooth,  nearly  cylindrical,  but  somewhat  flattened, 
ijuincuneiuUy  disposed ;  terminal  portions  prominent.  Peristomes 
eircular,  remote,  and  separated  by  about  equal  distniices  from  one 
another.  The  bases  of  the  cclla  subelliptieal,  of  vmequal  sizes,  irre- 
gularly arranged. 

Oli.'.—Brreniaa  antipoilvm  is  allied  to  B.  ttriala,  3.  Haime,  of 
the  Lias  of  Valii^re.  in  its  elongated  and  distant  eeUs,  and  in  the 
great  diameter  of  the  peristome.  The  cells  of  the  Alrictm  (ipedcs 
arc  smooth  ;  while  in  S.  striata  they  are  striated,  and  are  less  regu- 
larly disposed. 

B.  antipoihitu  is  the  onlyPolyzoon  hitherto  known  in  the  Secon- 
d  ury  rocks  of  South  Africa. 

Lor. — In  a  yellowish  shell-rock,  with  grey  patches  here  and 
there,  Prince  Alfred's  Rest;  encrusting  Trigonia  vaK,  orA  Plnat- 
nopm  tmtMata,  from  the  mouth  of  Sunday's  Biyer ;  collected  by 
Dr.  Rubidge, 

IsAsTR.EA    BicHARDSojfi,  M.-Edwords    &   3.    Hnime,    var.    noT. 
anlijiotlurn. 

Corallura  massive,  or  somewhat  gibbous ;  calicos  polygonal,  veiy 
unequal  in  size,  shallow,  and  separated  by  a  moderately  strong  wall. 
FoBsula  distinct;  no  columella.  Septa  thin,  nuequal  in  size,  and 
forming  three  cycles  ;  the  six  primary  cycles  are  much  larger  than 
tlie  others,  and  become  thicker  near  tbeir  inner  edges ;  but  some- 
times the  secondary  cyeles  are  ulmt«t  as  much  developed. 

Largest  diameter  of  the  calicos  one  and  a  half  line. 

The  African  form  of  the  species  differs  from  the  type  only  in  the 
smaller  size  of  the  calicos,  thinner  walls,  and  more  gibbous  state  of 
the  coral-mass.  It  ia  the  first  recorded  fossil  Coral  from  Soutli 
Africa :  one  example  only  ia  known. 

leaslnra  Rii7ianlsoni  occurs  in  the  Inferior  Oolite  of  England, 
nnd  resembles  in  ila  general  aspect  /.  limitala  and  /.  fjjiZami/iifci  of 
the  Great  Oolite  of  the  Anglo-Norman  basin. 

Loc.  Disrovcied  by  Ur.  G.  W.  Stow  in  the  Uitenhage  formation 
on  the  Zwarlkop  Itiver. 
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8EsriJLA{'VKitiaLiA)PiscHiinA5A,Bpec.nov.  PLIX.figs.lOa,10//,10e. 

"  StrjmlajSji.  Large  single  tube"  (ShQrpe.Geol.Tmna,  ?.c.p.202). 

Tube  round,  partly  attachtd  by  a  Bli^htly  ospandotl  surface; 
nropont;  freeportiou  straight ;  surfaco  with  trMisveracirreguW  pli- 
cations.    The  outer  diameter  of  the  free  portion  pquala  S4  millima. 

The  unattached  portion  reBembles  the  same  part  of  tho  tubo  of 
Serpula  quadrUtriala,  rmd  of  S.  voluhilis  of  tho  Oolitca  ;  but  in 
eBch  of  these  the  fisod  part  is  convoluted.  It  has  close  affinity  to 
Vermilia  an>}i\dlae<a  and  V.  antiquata  of  the  Cretaceous  rocks,  but 
diffcra  from  tho  former  ia  being  very  perfectly  round,  and  from  the 
latter  by  the  absence  of  annular  rings. 

Loc  On  Triifoma  Herzoffii,  Sunday's  Eivet  {Bain  and  Athtr- 
cfoii^) ;  Sunday's  Biver  Mouth  {SuiiUOjc), 

SxBFirLA  FILABIA,  OoldfuSS. 

Sunday's  River  {Rubid^), 

Bkkpi;i.a  PLicATnjs,  Qoldfiifis. 
Sunday's  River  {Bain). 

CiDABIB  PTTSnTLTPEBA,  EpCO.  UDV.      PI.  Vill.  figs.  9  a,  9  b. 

The  materiala  at  my  disposal,  ilhistrative  of  this  species,  are 
_i»y  interambulacral  plates,  some  with  portions  of  tho  ambulaeral 
Miia,  exhibiting  the  poriferous  zones,  and  numerous  primnry  spines. 

"The  amlnducral  artas  are  narrow,  with  tw'o  rows  of  Bmall_grauulea ; 
poriferous  zones  narrow,  pores  circular,  and  tho  ecptum  between  tho 
pores  forming  uu  elevated  moniliform  lino. 

Jitteniinlnilaerid  pkite  (fig.  9  V)  lai^  and  thick;  boss  prominent, 
and  its  summit  smooth ;  the  areola  is  cllipticnl,  around  the  margin 
of  which  arc  a  great  number  of  closely  set,  imbricating,  scrobieular 
granules,  which  diminish  in  size  towards  the  cdgo  of  the  plate. 
Interambulacral  polar  plates  (fig.  9  a)  thin,  the  oreolte  circular. 

Frimary  gpiWa  cylindrical ;  margin  of  acetabulum  smooth;  head 
of  spine  with  a  prominent  finely  crenulat^d  ridge ;  stem  of  spine 
cylindrical,  covered  with  granules  or  spiny  tubercles  having  a  linear 
arrangement. 

Lnf.     Saltpans  near  Uitenhage  {Rithkhje). 

The  spcciea  described  above  belongs  to  that  typo  of  tho  genus 
characterized  by  the  smooth  and  uncrouuliitcd  bosses  of  the  tuber- 
cles ;  apeeics  of  this  type  ciiat  at  the  present  time,  and  are  found 
in  Tertiary  and  Cretaceous  rocks ;  species  of  the  type  with  ere- 
nulated  boseca  characterize  Oohlic  deposits.  There  are,  however, 
some  eseeptiona  to  these  roles ;  and  for  the  present  the  .\frican 
Epccies  may  bo  regarded  as  another  exceptional  example. 

FrCOIBES  CLAVATCS,  spcc.  uov. 

"  Fucoid  ?  ",  ic,  Sharpe,  op.  ril.  p.  202. 

Frond  cylindrical,  dichotomons;  branches  one  inch  in  length, 
nearly  equal,  clavate. 

Lac.    In  grey  sandy  limestone,  Sunday's  ItiTor. 
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Tbo  following;  Kpptilinii  remains  ma^be  notiood  mnong  the  fowili 
from  Uit«)iiiiL(;i'. 

1.  A  smali  »orroted  Tooth  Tesembliug  some  belonging  to  Aun- 
THopnoLis  (Hwxley,  Geol.  Mag.  vol.  iv.  p.  65,  pi.  5.  tig.  4),  It  wu 
Bent  to  tfao  tioological  Society  spvenil  yeftTs  ago  by  Dr.  AtberBfame. 
It  is  imbedded  in  a  gTevieh  eaudalone  (reddish  in  part)  with  cal- 
oareouB  cement,  and  ia  from  the  "  Wood-bed  Series." 

2,  A  small  and  imperfect  femur  of  a  LaoortUian,  from  the  Zwtii- 
kop  BJvoi  HeighU  {J>r.  Bubidge). 

0.  Oeiir-riil  Bemarks  on  Ike  Fktuna  of  Iht  UitetA/vft  I^tme^io*. 

The  collections  of  Jnra^iBic  fossils  from  South  Africa  acquired  bjr 
the  Society  since  tbo  publication  of  Mr.  Daniel  Shupe's  doacripdoDi 
of  Mesars.  Bain  and  Athcrstone's  specimens  contain  many  new 
forms,  and  some  few  specifically  identieal  with  extra- African  species. 
By  the  aid  of  these  new  materials,  I  have  been  enabled  to  arrive  at 
a  nearer  approximation  as  to  the  age  of  the  beds  which  have  vieMed 
them. 

The  donors  to  whom  tbo  Society  b  indebted  for  these  valuable 
acijuiflitions  are  Dr.  Eubidgo,  F.O.8.,  Uesars.  Stow  and  Longlands 
Major  Hock,  and  Cnpt.  Harvey. 

The  earliest  publication  of  any  fossils  of  Secondary  (Junusic)  i^ 
from  the  Cape  of  Good  Hope  was  by  Hausmann  in  1837  i  the  two 
spocies  mentioned  by  him  were  aubaequoutly  fi-rared  and  destribwi 
by  QoldfuBS.  Krauss  increased  this  number  by  the  addition  of 
7  species.  Mr.  D.  Sharpo  added  22  species  to  those  previously  de- 
scribed ;  and  tbo  species  added  by  the  foregoing  deacriptious  nuke 
np  B  total  of  74  speties  for  the  Jurassic  roeliS  of  South  AJricft. 

ErauBs  proposed  to  place  the  bods  yielding  Trigonia  Haatmamii, 
ABtnvte  Htrzoijii,  &o.  in  tbe  Orctac-eous  series ;  ninl  the  cvidonee 
afforded  by  the  few  species  at  his  command  wiirranted  that  omuige- 
mont,  the  Trv/onim  having  aflinitios  with  Post-jurassic  species.  But 
since  then  undoubted  ('retaceoua  fos»ls  have  been  discovered  ta 
Natal ;  and  these  have  no  afBnity  whatever  with  those  found  to  the 
south  in  the  Uitenbnge  diatrict.  The  late  D.  Sharpe's  opinion,  that 
the  Secondary  fossils  from  this  part  of  South  Africa  were  com- 
parable with  those  which  aro  found  in  '  tbe  middle  and  lower  part 
of  the  Oolitic  series,'  is  much  strengthened  by  the  nature  of  the 
additional  material. 

The  great  mass  of  the  fossils  are  Birolves,  which  constitute  two- 
thirds  of  tbo  entire  fauna,  as  far  as  known.  Cephalopoda  aro  repre- 
sented by  sis  species ;  but  individual 8  are  rare  ;  the  Gsst«ro]ioda  aro 
fairly  represented.  A  Berenicea,  three  Serpuite,  a  Cidarit,  and  a 
Coral  aro  the  only  representatives  (as  fnr  as  our  collection  serves)  of 
the  several  classes  to  which  they  respectively  belong. 

The  extreme  rarity  of  the  remains  of  Cephalopods,  Polyioa,  EcM- 
nodermata,  and  Madreporaria  calls  to  mind  the  conditions  of  hfe 
which  prevailed  during  tbe  deposition  of  the  Great  Oolite,  and  in  s 
less  degree  of  the  Forest-marble  and  the  CombrBsh,  in  this  country. 
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The  generic  grouping  is  such  as  obtains  in  the  Jurasatc  strata  ;  and 
though  nu  genua  present  in  the  Uitc-uhagc  aeries  in  excluBiroly  of 
that  ago,  yet  the  following  point  to  Bueh  an  agt' : — BtUnmitts  (of  the 
amtion  Cmuilmihti),  ActiToniim,  Neritopms,AI<triii,  Pleiiromffa,  Pla- 
nmepM,  GervilUa,  nnd  Imsiraa. 

The  genus  Alaria  is  eminently,  but  not  oxdusively,  clmractoristio 
of  Jurassic  rocks ;  eight  Bpocies,  however,  have  been  recorded  from 
beds  of  Cretaceous  age.  I  have  no  knowledge  of  the  genus  Placu- 
ntfpiis  having  ever  been  identifled  from  rocks  newer  than  the  Lower 
Oolites,  though  its  occurrenfs  in  the  CoBl-raeaauica  of  Illinois  has 
lately  been  rocorded  by  Measrs,  Meek  and  Wortben:  and  though 
Itattreea  rangca  from  the  Bt.  Cassian  beds  to  the  Tertiary,  yet  it  is  & 
good  Jurassic  genua. 

On  the  other  hand,  HainiUs  and  CraspitfJIa,  which  arc  repre- 
Bent«d  in  the  Uitcnhnge  beds,  may  be  thought  to  indieate  Creta- 
oeoos  affinities ;  yet  I  attach  very  little  value  to  tbeir  presence  as 
indicative  of  Cretaceous  age,  unless  they  bo  supported  by  more  rc- 
Btricted  genera.  Such  a  one  apparently  is  CrasmuUii,  whieh  hitherto 
has  not  been  met  with  below  the  Lower  Grecnsnnd ;  nnd  its  re- 
stricted range  favours  the  supposition  that  the  Secondary  fauna  of 
Uitenhnge,  or  a  part  of  it,  is  of  Cretaceous  nge  j  but  that  too  mnch 
value  should  not  bo  placed  on  an  iaolatod  ease  receives  confirmation 
in  tbe  newly  nacertaiiied  occurrence  of  a  Crasmtdla  (C.  ouJilifi.)  in 
the  Inferior  Oolite  of  England ;  the  presence  of  the  genus  as  marking 

»a  Cietocoous  facies  Ls  materially  lessened  by  this  discovery. 
Tho  Uitenhago  fauna  undor  notice  does  not  contain  a  single  genua 
nnknorn  in  tho  Jurassic  Scries.     Krauss,  it  is  true,  created  the 
fSDTU  Anoplomya  on  Soath-Africnn  sheils ;  but  it  is  clearly  syno- 
nymous with  Plmrowi/a. 

None  of  the  fossils  enumemtod  by  the  late  D.  Sharpe  arc  identical 
with  any  known  European  8j)ecies  ;  but  amongst  tliose  subsequently 
added  to  our  collection  arc  two  European  forms,  jfV^oiu'a  Caaiojie, 
D'Orb.,  and  T.  GnUfusfi,  Agassii.  Strpula  JiUtria  and  S.pH^atUti 
are  tho  other  European  species. 

A  very  largo  number  of  tho  Jurassic  MoUusca  of  South  Afric*  have 

reprcnentativea  in  the  Oolites  of  Europe  and  the  equivalcut 

^^^  I  in  India.     Tho  following  Table  exhibits  those  from  Uitenhago 

Moeh  aro  analogous  to  Seeondary  species   in   other  parts  of  tho 

world. 
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From  tho  above  Tublo  the  following  conclusion  may  bo  deduced  : — 
That  the  faana  of  the  strata  (Trigonia-bwls)  overlying  the  plant- 
bearing  beds  of  Geellioiitboom  presents  a  decided  Oolitic  facica ;  and, 
though  few  Bpucies  are  common  to  theao  South-African  strata  and 
the  Kuropean  Oolites,  yet  from  tho  largo  number  of  species  in  these 
Btrnta  at  Uitenhage  having  analogues  in  the  Lower  and  Uiddlc 
Oolites,  and  tho  speciea  in  common  pointing  in  tho  snme  direction, 
the  foasil  fauna  of  the  Sunday's  River  ondZwartkop  River  Limestones 
represents  that  of  the  OoUtic  rocks  of  Europe,  and  approximates  to 
that  of  the  Great  Oolite. 

IV.  Observations  on  the  SMondanj  Slrala  of  South  Afnta,  aiul  on. 

their  foreign  e'luii-nlenta. 

The  Secondary  strata  now  determined  for  South  Africa  ore  as 
follows : — 

1 

Simla. 

Localities. 

Ago. 

^^^^H 

I.  Limcetonoa    &c.  with    fouiits 
(Quflrt-  JourD.  Qool.  5oc, 

1    IL  UrmnioE  Foeuatfo-i. 

1.  Limestones    and    ilielly 
mjidstonM  of  U  nxs  iuqk 
(with  ■bundanoe  of  mn- 
riii«&Mil>) 

S.  (Lowerntrala  oftheZwwl- 
k^    Ocng)    Wood-bed 

lU.  Kaioo  8(bikb. 

Biuhtnnn'a  Rivor,  AlDjUtt    

Sunday 'i.  Zwutkop,  and   Qam- 

CrotMeous. 
Junuuo. 

Triiuaio. 

- 

Lelht'lKdnrp ;     Zwurlkcip    Riicr, 
OcelhouLboom  oo  llie  Sunday'a 

Enon,  Sundaj'B  lUTor,  Alexih- 

Drnkcntwrg  Kange,  Ofunob  Ri- 
vEii  FntK  States  and  Satal. 
'    Btocuifoalfin,OatKuBBiVEBFBEK 

Storroberg  Range,  Alubht  &c.  ... 

Bs-vtiroBT;ORiAS'KBisET;  CntEH- 

ucQo;  Cbadock;  Fokt  Bkau- 

(  WOBCBETEB  ;    AlBAKT  ;  ViCTORU, 

1       Ai> 

The  study  of  the  affinities  of  the  fossils  of  Secondary  age  in  friouth 

Africa  has  led  me  to  consider  tho  distribution  of  the  lower  members 

of  the  Mesozoic  rocks  over  tho  surface  of  the  earth,  and  tho  laws 

that  apparently  were  in  operation  during  their  deposition. 

^     Tho  Upper  Trias  presents,  in  the  majority  of  the  countries  in 

^■Vliich  it  has  been  carefully  examined,  a  remarkable  uniformity  with 

^K                     *  The  nainoB  in  mjiilul  U'IUts  iini  nnniDs  nf  Fruvin(<i», 

I 

168 


rBocEBDoroa  of  xbx  oaoLoeiuL  societt. 


[AkS^ 


the  Europenn  type.  In  the  Niti  Paaa*  aod  Spiti  Valley  (N.  W.  Hi- 
nwUyas),  New  Zetilandt.  CalifomiaJ,  and  Now  Caledonia  §.  Triaine 
i-ocks  huri!  yieldetl  many  of  the  diaract«rutio  marine  fossils  of  lU 
L'piuT  Trias  of  Austria,  where  this  t'ormatiou  ia  ^pically  d^rdoped. 
In  Siiuth  A.frien,  rocks  of  thia  ago  preMiot  somewhat  excepti(mi] 
characters  ;  and  if  we  regard  the  Eeuper  of  Europe  as  indioating  ■ 
condition  of  things  approsimatinp  to  fresh  water  or  bracki^  watci  B, 
the  lacustrine  doimaita  of  the  Karoo  Desert  will  be  anologooii  to  it, 

The  JuraBsio  aeries,  whii:h  has  its  ftiUest  dcvelopmtmt  in  WeMnn 
and  CV-ntrul  Europe,  m  reduced,  iu  the  Mediterranean  ba^,  to  belt 
represcutiug  tlie  Lower  and  Middle  Jurassic  beds,  from  the  lias  to 
the  Oxford  Clay  incluBive ;  and  in  Russia  the  JurBSfde  rocks  consti- 
tute but  one  formation.  In  estra-Europenu  countricis,  cantaininf: 
representatives  of  the  Jurasaii;  rocks,  there  in,  na  in  Russia,  no  diri- 
sion  into  formations  as  in  Wratem  Europe ;  and  the  iauna  rcproBeuti 
not  that  of  one  of  these  formations,  but  is  equivalent  to  tho«e  of  tli* 
various  groups  of  rocks,  recalling,  however,  on  the  whole,  the  foniu 
of  life  prevalent  in  the  Middle  and  Lowc-r  Oolites,  as  strikingly 
illuatrated  hy  the  Jurassic  fauna  of  Cutcfa,  India,  of  that  of  the  Kiti 
Pass,  of  Thibet — in  a  less  degree  by  thiit  of  New  Zealand,  and  eiBB 
that  of  Bpiti ;  for  IhoURh  Dr.  Stolicrta  has  endeavoured  ta  establitih  a 
deiinite  aucccflBion  of  strata  analogous  to  several  members  of  the 
European  Juras,  yet,  iu  my  opinion,  he  has  failed  to  establish  a  true 
correlation ;  tor  the  fossils  which  iu  Europe  belong  to  detenniaate 
stages  iu  the  geological  scale  are  conJiisedly  associated  together  in 
the  varioua  members  of  the  Spiti  eijuivalenfs  of  the  Junusic  rocks. 
Trautschold  divides  the  Juraaeic  rocks  of  Moscow  into  throe  sones; 
but  in  each  occur  tbsails  of  various  Jurassic  formations,  rendering  it 
imposaiblo  to  pronounce  on  the  e<]uivalent  of  anyone  of  them.  Tlu« 
appears  to  bo  the  case  with  the  Spiti  beds.  The  marine  Jurassic 
strata  of  South  Africa  do  not  show  any  evidence  of  a  dqjarture  torn 
the  couditions  that  determined  the  distribution  of  life  in  extra- 
European  areas  during  Jurassic  times. 

This  remarkable  vrorld-wide  diaiributiou  of  tho  animal  lite  of  the 
Middle  Jurassic  rocks  is  pnjallcled  by  that  of  the  aasoeJaled  vegetable 
remuiiiBlT;  for  accompanying  the  Jurassic  faunas  of  Cuteh  and 
Uitenhuge  are  planti  genericiilly  identical  with  those  of  the  phyti- 
ferous  beds  of  the  Torksbire  coast,  which  occupy  an  horizon  near 
to  the  base  of  tho  Lower  Oolite-s,  and  contain  tho  most  complete  flora 
of  tho  Jurassic  epoch. 

This  relationship  of  the  faunas   and  floras   of  extra-European 

•  Mem.  Geol.  Surv.  lodis,  vol.  r.  pt.  1.  p.  35  el  sfj. 

t  Fnlnontologip  ran  NMi-Seclmd, 

t  PalreontolofTT  iif  Cnliromia.  vol.  i.  p.  10  ei  ffg. 

I  Bull,  8oc.  Liniir  Norllijmdic,  Tol,  viij.  p.  dii'2  ef  »cg. 

if  Soo  ri-inarli!i  od  tbi?  LfttcnkohJo  of  the  Kcupcr  aad  on  the  Triiuaic  dcpcKiU 
of  Vir^iiin,  CunncpLimit.  &c.,  in  Prof  Huporl  Joiim*s  '  MoDc^mpli  of  Ui« 
FitiBil  Eslhpriip,'  Pal.  Soc.  1863. 

^  TLo  eufltcaiw  of  Jumsine  6epoRts  on  tiip  ('ut  ouul  of  Afric*  KppcAn  to  be 
proyiai  bj  liie  orourrnioo  or  Amaonifia  anmilarif,  Hein..  nt  Kiiialudiiii.  iwM 
MonibEU,  4''  S.  lat.  (QimM.  Joura.  Qeol.  Sue.  voL  xt.  part  ii.  p.  17, 1863), 
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Oolitic  rocks  to  thoec  of  Europe  ehows  aa  uffiiiity  and  ,i  comvpond- 
cnco  in  the  northum  and  ^onthcm  bctnLsphtrca  which  docs  uot  exist 
in  tbe  nov-liviag  fnunoe  and  floras,  aad  domonstratee  tho  coutom- 
poraueity  of  depoaits  hftTing  a  wide  geogriiphical  range ;  for,  with 
but  vary  few  cxceptioue,  the  spucios  in  tho  BOVCrul  areas  ore  distinct, 
whibt  th«  majority  of  those  in  each  of  the  eevtrul  aieue  havo  ana.' 
logoua  forms  iu  the  other  a.reiis ;  and  they,  ili  b,  whole,  constitute  but 
one  type,  approximating  to  that  of  the  I/iwcr  aiid  Middle  Oolites. 
Is  not  the  one  formation  in  Cutch,  iu  Uitenhago,  and  in  Eussia  con- 
temporaneouB  with  tho  whole  Jurassic  period  of  Europe?  for  in  this 
Uttt-r  atva,  where  the  greatest  variation  of  physical  conditions  has 
prBYuiled,  ther«  is  to  be  found  the  greatest  diversity  of  life.  Now, 
if  the  condition  of  homotosis  hnd  been  iu  opwatiiju,  a  greater  com- 
munis of  specitM  between  tho  fuunus  and  floras  of  these  ouUj-ing 
areas  and  those  of  tho  great  centre  of  diifusion  would  have  re- 
sulted. But  little  or  no  <lispcr»iou  had  taken  place,  as  each  of  these 
proivineca  has  its  own  fauna  and  flora,  the  amount  of  persistency  of 
life  in  each  eorrespoiidiug  to  tho  uniformity  of  the  forces  which 
were  iu  opera tion  from  the  commeneemeiit  to  the  close  of  the  Jurossie 
epoch.  Western  Europe,  having  been  tho  scene  of  grent  physienl 
ebonges  during  this  jxriod,  possesses  a  great  variety  of  life,  whereas 
South  Africa  during  the  j-ame  period  of  time  witnessed  few  revotii- 
,ons,  and,  as  tho  forces  teadiiig  to  modify  its  life  were  oompora- 
iveJy  tranquil,  its  fauna  and  flora  e^ibit  little  diversity. 
I  therefore  would  not  regard  tho  Oolites  of  South  Africa  at 
ooevnl  with  this  or  that  formation,  but  maintain  that  they  are  the 
representations  of  the  whole  of  the  Jurassic  rooks — or  rather  of  the 
whole,  less  the  Upper  Oolites,  since  no  forms  analogous  to  those  of 
that  period  have  been  met  with  beyond  the  coniiiios  of  Europe. 

It  is  also  worthy  of  remark  that  the  representative  fiiunns  of  the 
European  Cretaceous  rooks,  in  the  majority  of  tho  extra -European 
districts  examined,  exhibit  a  remarkable  uniformity,  and  aro  ana- 
logous to  tho  fauna  of  our  Uiddle  Cretaceous  formationB, 


V.  A  Taiii  of  Ou  Ofgaidc  Jifmains  of  the  Uilnthage  Formation, 

a.  Fhra  of  the  Wood-bed  Serin  at  G<elhoutboom. 

Older  Ooarmif. 

AlhrotniitM  IndlouB?,  Oldlvtm. 

Ordw  Ote*i>*cB^. 

1.  Polieoiamia  (Otoumilog)  reHm  Tad: 

3.  PalEoiomia  (PodouiDJIn)  Morrisii,  TuU. 

3,  FalsoumJa  Rubidgei,  Tafc. 

4.  pBlnunmia  t  A&immt,  Taic. 
Order  Ptucis. 

1.  Fccopterifl  Allicralotici.  T^t. 

2.  Pccopbv^t  Itubid^i,  Talt. 

3.  PpcoplKria  AfriFBim,  Tiilt. 

4.  /aplpnilp*  lobiiU.  Oldham. 

tt-  &paeiioj)t4Ti4  unlip'xluni,  Tate. 
G.  Lycloptcria  Jcukimdana,  Talt. 
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b.  thunaofihe  Uittnhtge  Formation. 


-A 


i 


u 


II 


Acanlhopholis  ■    (Tooth.)  

Laoertiliun  bone   

AmmonilM  AUiprBtonci,  Sharp* 

Bainii*  Shnrpe  . .  ^ . , .. 

subariivpB,  Tale    

Bolomriilfa  Afpiauius.  7Wb 

Uoiiiitce  Africanus.  Tale 

NBUtiliu.  unilclenniiiHl 

AcUnoniiu  AUientonei,  Sharpt,  ap 

MoiTuiuii,  "Ditt 

JfDtinriann,  Tatf    

SharpOBTiii,  Tatt 

Alaria  uoronntu,  Tatf ■••.. 

AmpuIlBrin  ?  igaobiliii.  Tall    

Chomnitzin  AfripaiuL,  Tatt 

Nat-ica  Atlitrdturpj,  Shitrpe  ....  .............. 

Nentopna  turbiTtnla.  Sftttrpe 

PhiuianellB  ?  Sharpoi.  Tato 

Patella  caporala^  Tnli;  ........ 

TrocliuA  BjkLait,  Sharpe    ...... 

Turbo  Atberatonfli,  Skarjit 

E^niJ.  Shane 

Stowiaiiui.  i^te ,.,..,.. 

Turritella  Gubidgrana,  Tate    

Area  JoDCBt,  Tutc  -.--.....,..  .............. 

Aalarlp  Bronnii,  KrnuM 

Jlpnogii,  H(ia»mann 

"  LoriglaDdfliaTiD.  Tat^ 

Pincliiniaiio,  Ttite    ...,..,.....--,...,, 

Aricula  Bninii,  Sharps 

Cnrdiln  nuculoidra,  Tatt 

Coromja  piipTrocea.  fliarpe    

Corbuls  ItLidiiBun,  TVe 

CrasHitf  Un  OiimjiUcnlA,  Jiitt    

Cuculln-B (Macrodun)  AlliFTstoDDi,  Shatpt,  ep... 

■ Krau-iaii,  Tate 

Cjpricnrdia  NiTCnianii,  Tnte 

Cyprina  BorcbcrdBi,  Tate    .................. 

ru^uloaa,  Sharpe ..........._». 

Cyrena?  Bainii,  Sharpt    

Gaslrocbains  dominicalia,  Sharpe 

GerviUia  dcniatn,  Krauai    

lima  obliquiiieimii,  Tate 

np^ecla.  Tafi 

Ujftiliu  Jonrai,  Tate 

(Modioln)  Atherstonei,  Siarps,  sp 

^-^  (Modiola)  Bninii,  Shurpe-,  sp.     .......■-. 

(Modioln)  ^Rubitigcif  Jate  ..........  . . . . 


•r 


t  These  seem  to  belong  lo  Iho  "  Woodbed  m^m''   of  Iho  Sun 
id  prohitjly  (itlicra  uf  Lbo  sjiue  Kunc  uro  ini^ludpd  in  tliis  miIiidiu. 


□r  the  Suridiij''t  RiTcr  i 


A 
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m 


CO 


Ujtilui  (LiUiodomiiB)  Slowianus,  Tale 

Oslrea  ij:nbricatiL,  Kravta,  ep 

(Eio^jm),  Jonesiari,  Tate     

Pecten  [jrojertua,  Titt 

Eubid|!eaiiujt.  Tatt 

Pernn  Allicrstonci,  Shatjie ., 

PlioLulooija  dominicalis,  fAarjie    

Pinna  AUiarstinei,  Shurpe . , . 

Slukrpfli,  Tate   

Ploranopsu  imbricata,  Tale    

subiumiaiH.  Tate 

unduktii,  Tate , . . . 

PlearomTa  Bainii,  SAarpe,  sp. , 

liitrnrio,  Kniua.  *p 

Paamniobin  Atlicnrtonoi,  Sharp/ 

SanguinoUria?  Afriiaiiui,  Shnrpe    

Trigonia  conocardirariui^.  Kraua,  wp.   

Caxsinpi^  D'  Ofbtgiiy    ., 

GoldTuKfi,  Aqassiz    ^^ -. 

Uenoeii,  Haitin)um»,  sp,    

TBU,  Skarpe 

Tcntricoai.  Kmusi,  gp 

Si^ronii'-Ea  aniipudum.  Taie  ......  ^ 

Serpuln  Dlarin,  Go/d/. 

-— ^ — '  p!ieatill4,  Cold/. 

— ' —  (Vepiiiilittl  Pinchinuifln,  Tate     .......... 

Cidaris  puatiJjfora,  Tafe  ...- 

Inetnen  Richardaooi,  M.-Ed.  ^  Haime,  T»r.    . . 
Bntipoduni,  Talc    


't 


■a 


PosTSCBiPT. — Since  compiling  tlio  synoptical  accounta  of  the  Karoo 
and  TJitenhoge  fonuution  pven  at  pages  142  tfe  140,  Dr.  AthersUino 
has  kindly  sent  me  the  '  Notes  of  ii  Journey  in  two  directiona  across 
the  Colooy,  made  in  the  years  1857-5y,  by  Andrew  Wyley,  Esq.,' 
4to:  Cupe  Town,  1869.     This  Ileport  contains  very  valunhle  infor- 

ution  on  the  litliology  and  peoiogy  of  Buiith  Al'ricn ;  and,  as  an 
Api)endix,  the  author  gives,  in  a  tabular  form,  his  views  of  the 
grouping  of  the  several  fonnntionp,  wiLh  their  approximate  thick- 
ne^es,  as  below.  I  premise,  however,  that  Ur.  Wyley's  rofercneo 
if  some  of  the  divisions  to  the  European  New  Hed  Sandstone  and 
the  Carboniferous  groups  is  not  at  all  in  accordance  with  the  viewa 
advanced  in  the  foregoing  Memoir. 

Mr.  Wyley'a  divisions  of  the  Karoo  Beds,  with  the  included 
'rap-breccia,  coincide  with  those  Bitgge«ted  at  pp.  142,  143;  but 
his  nomenclature  appears  to  me  loss  appUcable  Ihao  that  proposed 
in  this  Memoir. 

F      t  ThwcBcomto  belong  to  tho  "  Wood-btd  serita"  oftlioSunday's  BlTCr;  and 
probablf  otiierti  of  tlio  aamo  zone  are  includnl  io  this  column. 
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Mr.  Wjlej'i 
Komoncralure. 


Tllifk- 

ai^a  in 

frel. 


Mr.  Wylej's  DtacripUon  of  Ibe 
Bcdi. 


TJoniondsture 

uei'd  in  ill  is 

MiTnioir. 


TettitTj 


lantmo  (Oalile) 


Nuw  Eod  Sond- 
(tune. 


Upper. 


lUO? 


400  P 


300? 


1800 


Middle.. 


Lower . 


fpporKii- 

rim  Sluile. 


TrapHsjnglo- 
nwnito. 


1700 


IDOO 


1200 


600 
to 

800 


Carbo-I 
nirer- 

sliale  f 


I^wer 
Karoo 
Stutlm. 


ROO 


Murine  c1a\«  luid  limestones 
neor  Olipliant'B  Hoek.  Lig- 
nilc  heilf  mid  claj'B.  and  Ti- 
genlcfSaDdMoiie  of  the  Cape 
Flst«. 

Smidaj's  Kiver  Bed^  witli  ma- 
rine sliells.  fiMsil  iTood.  and 
land  Planti ;  Koega  Bads, 
Zira,rtk'>|)  Beds ;  liuahmnn 
River  Beds. 

Eiv>nCi)iig1i}ii]iirate,Suslimiui'B 
KiTCr  SandstoneEi  and  Canglo- 
nitfrales^  Rn^BDa  Conglome- 
rate. 

Stormbcrg  Bedi;  uppei*  1>«ds 
ot  thp  Sneeuubcre.  NiBuBTTeld, 
and  Koggoreld,  &o.  Dialinrt 
tipra  o!  MiidBtono,  separated 
hj  ehaln:  abandnnce  oF  land 
FlnnU,  bedi  of  coal  and  gn- 
phile  (wltiTed  full) ;  repUluin 
rciuomA,  but  not  abundant. 

PrtijiPr  Heptilinn  or  Difjnodon 
Briia ;  jiuqjli',  greenish,  end 
grey  r^hnliM,  with  ffwor  »anil- 
Btono  bcdat  Eeptilinn  bones, 
Fi^  (eeth.  Planla. 

Brown  sajidalono  and  sliolet, 
grcvnisli  da, ;  with  Flanta 
pretty  common,  especially  b 
tlie  upper  part  of  tlie  scBrp 
of  ihe  Klt'inB  Hoggeveld,  Fiat 
BiTer,  and  at  Fort  Brown. 

SUsles  UNtinlly  dark-groj,  with 
few   sandstone  bedii:    Karoo 

Elain ;  Kon  Brown  Flats; 
.L'on  Sliulea :  iukprvs^ions  of 
land  Plants. 

Tm])pi3iii  conglomcrule,  orliar- 
denud  trap-Bsh,  with  numer- 
ous rounded  and  angular  frag- 
ments of  llip  older  rotks,  from 
llie  smnllpsl  ffrniii  lo  two  feel 
in  dinmeler.  confunnable  as  a 
masB  to  the  bods  above  and 
below ;  liBTing  a  rude  eleoF- 
ase  nearly  at  right  angles  to 
the  gimeral  bcildine. 

Lower  KorooSbnlfa;  dnrktliales, 
UBiiaHy  eontvirtod,  like  the 
iiand;<tone  belon  them ;  of 
fininll  thiekness,  thouf|;h  seen 
both  at  Picnaar^e  Kloof  nnd 
the  Zuurberg.   (Marine  sLells  , 


JlTEAlSir. 


Stouibmo  ' 
Beds. 


BBtuporr 

Bsna. 


KoOKAP 

Bbus. 


UprFaKtoi 
Bkds. 


Tnjp- 

BBEL'CII, 


loWICR 

BcciBuiR. 
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Mr.  Wyley'a 


Carboniforoiu 
Liioeatoiie. 


(      Upper 


Lower 
Devunian. 


TWck- 

ness  in 

feet. 


Silurian 


KettnuH^tiUo... 


Qranite 


QneiiBtono 


1000 


1100 


4000 


unknown 


Mr.  WyleT'e  Dpwription  of  the 
Beds. 


Witloberff  and  Zuurberg,  Gra- 
hani's  Towu  and  Wmterlioet 
Sandstone,  Sandstones  of  a 
white  or  jelloiriah  mlour,  a 
few  bedf  of  red  or  yellow 
ahales.  FlanM,  Lcpidoden- 
dron  Ac. 

Dark -grey  and  brown  ieh  ahalea, 
with  fbeBiln  Bbundant,  of  a  De- 
TonianorCarbonifcrauBliine- 
Btone  Ijpo;  bods  of  brown 
rippled  sandHtuno,  with  long- 
winged  Spiriferi, 

Table- mounts  1 1]  Sanditoni;,  and 
sandstones  of  the  littoral  range 
of  mountiiinB  geoerallj;  grey 
aondstoups,  i-ungloroeratie  at 
bfiM,  reddinb  shalj  below. 

Slate  and  RriM.  usiiallj  of  ■ 
greenisli,  grej,  or  tirownish 
colour;  beds,  m  usiinlly  Been, 
vfrlieal,  or  at  high  angle*, 
broken  through  imd  altered 
by  granite. 

OneisB,  granitje  gnoiM,  and  me- 
tamorphic  aohists,  limeatone, 
&e,;  P>amBqiuiJnnd,Bu.4hmun- 
land.  Ejilihuri  DEsurt,  and  a 
great  pari  or  tho  interior. 
Copper,  iron,  &c. 

Granite  of  'Xublc-moiutain ; 
Cape,  Paarl,  ilnlineaburj,  and 
Georgo  Dii>tricts.  Noniaqua- 
land.  &e.  (Minerals— auhorl, 
garnet,  kjuui  tu.  iluor-spar,  &c, ) 

Qreeustoiie.  sycnitiogneDstoue, 
baoultiD  grwnatone,  amygda- 
loid. 4o.,  orcurring  cbieflj  in 
beds  anddjkfaintlie'Middl*' 
and  ITpper  Coal-nioaauFCfl'and 
inthefneiue.  Minerals — cale- 
spar,  iulphat«  of  bnrftos  (in 
one  place  only),  asbe<jt«9,  epi- 
dot?,  prehniCe,  agate,  ehal- 
cedony,  &c.  The  crytilalUne 
foUpar-trap,  assooiatnl  with 
the  oapper  of  Ma.niaqual«nJ, 
is  more  of  a  greenstone  tlian 

Eranitic  in  cluirader,    A  peeu- 
ar  fcLjpar-t rap-conglomerate 
oomrs  iti  the  Hoggereld  Spiti. 


Nomenelature 

ohnI  in  thia 

Memoir. 
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EXPLASATION  OF  PLATES  V.-IX 
lUuatrativt  of  Fosailtfrom  Suufi  4fri™- 

Plats  V, 

Fig.  ].  PKopterit  Riihldi/ci:   a,  portion  of  n  frond,  natural  axe;    S,  iMnnnl* 
mngniJed. 

2.  Preopteris  A(heri/unci:  a,  porlion  of  a  frond,  iiatiirol  »i«o;  6.  pmoult, 

msgnifli'd. 

3.  PataesamUi  RuhiJgri'.  a,  portion  of  a  fronJ,  natural  itic ;  b,  ItafieU 

□logniricd. 

4.  I'al<roii<miii  Mtirrisii:  portion ofs  frond,  uiturul  siif, 

5.  Palaomniui  jl/ricnHn  :  lia-fld.  nsluml  giio, 

6.  I'hullclhica.im,:  portion  of  etem,  nntural  aire. 

7.  Palroiiiima  {O/a^airtita)  rte/u  -  n.  porli"n  of  o  frond;  (,  leaflet  magnified. 

8.  Hubtdffea  Mnciiiyi:  a  frond,  natural  tiio. 

PLitK  VI. 

Pig.  1.  Pecop/enti  Africana:  a,  portion  of  a  frond,  nalupHl  eiee ;   i,  pinnulo 
tnngniQed. 

2.  G/umipferin  Su/Aer/iaidi :  a,  portion  of  n  frond,  natural  ate ;  ft,  nugwiBfit, 

3.  SyhimvpfrTis  anlijiodiim:  porlion  of  a  frond,  natural  aiie. 

4.  ('i/i:h'ptfri»  Jnnkinsiana;  porlion  of  a  frond,  natural  eiie, 

5.  G/omnjiferia  Browmana :  a,  upijer  portion  of  a  Oond,  natural  siw:  4, 

lower  portion,  natural  size. 

6.  Dk/i/uptcrist  limplfx :  portion  of  a  frond,  natural  BiK. 

7.  Glosiopterif  Broviniana :  a.  portion  of  a  broiul  frond,  natural  liie;  1, 

portion  of  the  ume,  ma^iiQed. 

Pl.*TB  VIL 

rig.  1.  Patella  ciipera/a,  natural  mizp:  o,  aide  j'htw;  h.  vinw  from  aboTe. 

2.  Bflrmnitfs  jlfricaiiu.i,    natural  size:   11,  vi>ntral  aspect^   6,  trainrerae 

Bipeot  of  ihfl  alvoolur  region. 

3.  Ammoiiitea  auiancrps,  natural  siza:  a,  view  ehowing  tbe  bock;  i,  ude 

riow. 

4.  Hamites  Africanits,  natural  aj£?:  it,  luteral  ticw,  with  a  portion  of  tile 

shell  to  exhibit  the  follalioni ;  fi,  IfllorcU  view  of  a  portion  of  a 
shell  of  large  diameter;  t\  ventral  view  of  a  small  apocimen ;  d, 
ventral  view  of  specimen  b. 

5.  Lima  iieglrcla :   a,  shell,  twice  the  nntiuml  aixo ;  4,  a  portion  of  the  ahell, 

mognifled. 

6.  TVigonia  Gold/at^,  enlar^  tiree  tim«. 
7i  Altiria  coronnttt^  natural  sixe. 

8.  Cardifa  vuculoida-  rr.  viewed  from  abov^ :  b^  froic  t]:tffT}nt;  a,  sidoview; 

all  enlarged  twotintifs;  d,  portion  of  the  shell,  mueh  magnified. 

9.  Trigtfiiia  TDifricoM :  young  shell,  Iwice  the  natural  siio. 

10.  Cifpnciirdia  Xiirfjiiana,  natoral  siEe. 

11.  Fecten  Suiidgainua,  tvias  the  natural  biie. 

pL.iTE  vni. 

Fig.  1.  Berinieta  antipodiim ;  o,  natural  site  ;  ft,  a  portion  highlj  magnifled. 
2-  Offprina  Borchcrdai,  natural  siz^. 

3.  Oafrta  (tUogi/ra)  Joncaii:  n,  eilerior  of  an  atlnched  valve;  4,  intiirior 

of  anotli.'rB|>ecimen  ;  r,  eiteriorof  the  Bsmo  ;  all  slightly  enlarged. 

4.  Mgtitua  Joiiesti :  n,  lutorai  view ;  6,  aide  view  :   natural  Hize. 

5.  Astortf  Litiiqtandsiana :  a,  side  view ;  b.  dorsal  aspect  of  the  clojed  valves. 
fl.   Ttirrilellaliubidgtana:  n,  natural  ii»e;  i,  enlarged  three  tionci. 

7.  PfacHtKfp&iB  itiibricata,  natural  aiie. 

8.  Corbula  Rixkiana,  aligbtlj  enlarged. 


^> 
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PtATi  IX. 

Kg.  1.  riaeviinptii  nihJurtntU:  a,  urobonal  »pMt;  h,  klaral  aspect:  natural 
aize. 

2.  Placiinopnt  imditlafa,  natural  iiiw- 

3.  Mi/fili's  {Lilbiidomua)  Stotdanui:  a,  poilorior  moietj  of  the  HheU ;  b, 
antenor  of  luiolher  spcdmen  :  both  of  Iho  natiimf  Bi», 

■1.  Pinna  Sharpri.  nBlijral  8iie. 
b.  Lima  obltgunaiiiia,  luilural  aiic. 

6.  Pfcfen  projfetMs.  natural  tite. 

7.  JMarte  Finchitiiana :  a,  Uteral  Bspecti  b,  lievr  oC  the  donal  r^ioo; 
naliiral  siie, 

8.  Crattatflla  complienfa,  natural  lito. 

9.  j4m3  Jrmesif,  natural  H\ic- 

10.  Vtrmilia  PivcAi niaiia :  a,  attaelwd  portion  ;  i,  free  portion;  f,  tran«- 
T«rK  Kction  of  the  name  :  natural  aiaes. 

11.  Mstilia  Batidgei,  natural  lixe. 


^2,  FtTBTHEit  Beuares  upon  the  Keution  of  the  CiiiLLESFoaD  Briw 

^B    to  the   FuTvioMA.niyB   Ckah.      By  tho  Itov.    0.   I'isheb,   M.A., 

■    F.U.S. 

^P  (Atwtroct.) 

^l^B  author  disBOnts  from  the  inteqiretntion  of  two  pit-aopttona, 
one  on  Aldringbam  Common,  tho  olhor  near  Hcnhata  Park  Farm, 
given  by  Mr.  Soarles  Wood  in  his  paper  "  On  the  Structure  of  the 
Red  C^rag."  Sir.  Fiahw  admits  that  the  former  ia  at  a  higher 
level  than  the  Thorpe  Crag-pit,  and  the  latter  than  the  Wan^ord 
Crag;  but  ho  dfccics  that  (hn  !nnm  on  Ahlringham  Common  is 
ChiUeaford  day,  and  ia  doubtful  whether  even  that  at  Henham 
Park  Farm  belongs  to  that  deposit.  Cirunting,  however,  that  the 
loam  in  the  latter  case  is  really  Chillesford  clay,  tho  author  alatcs 
that  it  is  probably  carried  under  the  Wangford  Crag  by  a  northern 
dip.  Thus  he  considers  that  neither  of  theae  sections  contains 
indisputable  evideueo  of  the  snperposition  of  the  CliiUeaford  day  to 
the  Fluviomarine  Crag.  Ho  also  eJpreflsea  a  doubt  of  the  crag  at 
Bukhamp  being  a  continuation  of  the  Wangford  bud,  and  stat«B  that 
it  much  more  resembles  the  Mya-bed  as  seen  at  Yam  Hill. 

P,S.  A  subsequent  eKaminnfion  of  tlie  neighbourhood  of  Norwich 
in  April  18ti7,  led  the  author  to  admit  tho  identity  of  the  Mi/hAkA 
ivith  tho  Upper  Crag  of  Mr.  Taylor,  oa  seen  at  Toft  Monks  and 
Bramerton ;  and  conseijuently  to   abandon  such  of  his  published 

I  opinions  OS  arc  inconsLstent  \s-ith  that  concluBion, — 0.  F. 
'  FEBBFiBT  20,  1867. 

The  Uight  Hon.  tho  Earl  do  Grey  and  Ripon,  1  Carlton  Gardens, 
S.W. ;  Frank  Clarkson,  Esq.,  27  Oakley- street,  S.W. ;  Tames  Dig- 
gens,  Esri..  Secretary  to  the  Royal  Albert  Idiot  Asylum  ;  and  Joseph 
LucM,  Esq.,  of  the  Geological  SiiTToy  of  Great  Britain,  Muneum, 
Jcrmyu-street,  6.W.,  were  electj;d  Fellows  : — 

The  following  communicaliona  were  read ; — 
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FUOCEBOnros  op  tsb  eeoLoaiiuL  »ocibtt.        [Fell.  30, 


1,  Oh  iIu  BniTMH  Fossil  Oxbk,     Pnrt  II,     Bob  loxoifboss,  Ovu: 
By  W.  Bom  D*wiu«b,  Es-|„  M.A.  (Oion.),  F.Il.8.,  F.tJ.g. 


CONTDrT*. 


1.  iDtnxluctJon. 

'1.  Chnnclora. 

3.  Sjnonj-ni*. 

4.  M^h^urouiniCs. 


5.  Banp?  in  tpuo  and  tinm 
I].  Belulioo  Ui  domalJi:  — 

T.  Coiidiifian. 


1.  IsTRODccnoB. 


In  the  first  part  of  this  teeaj  I  have  traced  the  gigantic  Tms  fna 
the  eu-Uuet  Plciatoct.'ue  times  through  th«  Preliistorio  period,  •! 
l»aAt  as  fur  down  aa  the  I2th  century  after  Ohrut.  Now  I  pronoKU 
pass  DD  to  the  considrmtion  of  the  small  British  Bhort-hom.  the  5m 
l4>ngifroi»*  ot  ProfosM>r  Owen,  which,  had  it  not  been  inserted  nmoag 
the  Pleiatoceiip  Mnmninls  in  the  rccoguiied  test-book,  would  liol 
now  be  brought  bcforo  the  nolieo  of  the  Geological  ftjciftj.  Th* 
accurate  deiimtion  of  n  spi'ciee  and  its  rouge  in  space  and  time  ii  of 
the  highest  iinporlanee,  "  Everj-  form,"  snvB  Dr.  Falconer,  "  *cD 
flseortiiined  becomes  a.  powerful  exponent,  while  iU-detemiined  it  i» 
a  ferlilc  source  of  error."  Tlio  truth  of  this  is  proved  by  ihepce- 
aent  caae.  Professor  Owen's  verdict  has  been  accepted  in  En^ond 
fo)m  the  time  of  its  publicutinn  in  1S4I>;  and  Bos  liinyifrons  bH 
been  oonsidered  univeranlly  aa  much  a  Pleistocene  Mnnimul  u&  Ihil 
Urns  or  Bison.  Tiidcr  these  circvimstnncea  I  feel  hound  l"  givii  my 
rouBons  for  helici"ing  that  the  evidence  in  nuppoit  of  Ibis  concliiMwn 
is  ultoguther  insufficient,  and  that  ibo  nomt:  ought  Uiercforo  to  be 
struck  out  of  all  Pk-istocone  catalogncs. 

2.  Chauacters, 

Bos  hugifrona,  as  compnred  with  B.  urua,  ia  chorncteriicd  by 
Profeaaor  Owen  by  ila  smull  size,  by  the  different  curvaturt'  of  i(s 
small  and  short  horns,  l>y  thf  sniaUer  concavity,  and  often  the  flat- 
ness, of  the  forehond,  and  by  the  greater  extent  uf  the  froalals 
l-ejond  tlie  orbits,  before  they  join  the  noaal  bone«  •.  In  addition 
to  these  there  are  other  points  of  difference  and  agreement,  cotisiderrd 
by  Dr.  Eiitimeycrt  and  Professor  NilsaonJ  of  apecifio  value,  which 
have  eluded  my  search  on  the  compori.ian  of  a  very  large  number  of 
apecimens.  The  small  size  and  the  sint^le  upward  ourvaturc  of  the 
horn-cores  are  the  only  two  salient  points  thot  I  can  recogni»e,  on 
placing  its  remains  aido  by  side  with  the  Urns  and  tbu  larger  do- 
mestic Oxen ;  and  even  thcac  vanish  on  its  comparison  with  the 
smaller  domestic  breeds.  A  very  large  number  of  skulls  &om  the 
Irish  turbaries,  in  the  rauseiim  of  the  Royal  Dublin  Society,  show  a 
marked  gradation  in  size  and  form,  and  constitute  an  unbroken 
aeries,  with  the  Boi  froniosux ^  of  Nilsson  at  one  end,  and  the  num, 

•  Brit.  FuM,  Mani.  p.  508. 

t  Fauna  der  Flkhtbiiulen  der  SobwDii.  4lo.  B&iwL 

X  "On  (ho  citini-l  and  piixlins  Bnviiii'  AiiiiusU  of  ScandiiUTJa,"  *iiw»l«  and 
Mog.  M»L  Ui«t.  2inl  nT.  vol.  iv.T^in,  ii.  3QI. 
I  Op.dt.<^  340. 
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common  variety  of  Bon  longifi-oia  at  Uie  other.  The  truth  of  tho 
great  rariabUity  of  the  90-c^ed  epeeios,  first  brought  home  to  mo 
in  Dublin  in  13G-1,  is  amply  coufirmcd  in  all  tho  other  eusos  of  a 
largo  quantity  of  the  remains  having  been  brought  togelhur  for 
oamparifion,  aa  in  the  British  and  Oxford  Museums,  and  in  that  of 
the  Iloyal  Collf^  of  Surgeons.  In  consequence  of  this  I  am  uuuble 
to  oaeigD  any  characters  of  specific  value  to  the  animal.  Specifio 
distinctionB,  indeed,  based  on  size  of  horn,  or  of  fronlal  siuusea,  are 
proved  to  be  tutally  devoid  of  value  by  ihi.'  history  of  the  Galloway 
breed  of  polled  cattle,  for  which  I  am  indebted  to  the  Right  Hon.  the 
Earl  of  Selkirk,  F.U.S.*  One  hundred  and  fifty  years  ago  that  breeil 
was  possessed  of  horns ;  but,  owing  to  the  greater  market  value  of  the 
few  polled  varieties  omong  them,  the  latter  wero  encouraged  at  the 
cxpeuBo  of  the  homed,  until  the  whole  breed  became  possessed  of  ita 
preeent  characters.  The  last  trace  of  the  horn  in  the  breed  ia  fur- 
niahed  by  the  Kev.  W.  Bingk-y,  in  1809.  "  Some  few  of  the  ani- 
mals," ho  writes,  "  ia  every  other  respect  polled,  have  two  little 
useless  horns  from  tivo  to  four  inches  long,  which  hang  down  loose, 
and  are  not,  as  in  other  cuttle,  ijiscrted  into  the  skull"t.  At  tho  pro- 
eeot  day,  in  the  purely  bred  (ialloway  boast,  there  is  no  trace  of 
bom.  Thus  we  have  clear  proof  of  tho  metamorphosis  of  a  homed 
into  a  hornless  breed,  and,  therefore,  that  oven  the  posflessiou  of 
horns  is  cot  eascntiiLlty  characteristic  of  a  given  race  of  cattle. 

For  full  details  of  tho  osiwous  struclure  of  Bus  lom/'froiut  I  must 
refer  to  those  of  tho  domestic  Ox,  Bat  Iannis,  \n  tho  various  books  of 
NutiiTftl  Historj-,  instead  of  bringing  irrelevant  matter  boforo  tho 
UDtico  of  the  tiociety. 

3.  SrsoNTMs. 

The  Bo»  lonffifroits  of  Owen  is  iJso  termed  the  B.  hracliynrot, 
Owen,  under  which  name  the  animal  is  known  in  France  and  Qor- 

'  I  hBH;  no  dialin el  written  record  ol)out  llie  wny  Ibo  honnof  llieGuUowBT 
illle  were  '  brnl  out,'  b«  we  calf Ic-breedfra  iv.iulil  sny,     Tliu  bmat,  a  biindred 

WaA  Gftj  jeais  ngo.  <mt  not  generally  '  polk-d  '  r.  r.  witliout  bom».  thouzh  tliora 
FPre  always  a  good  tonny  polled  ones  among  (hem.     Pollrd  ones  are  luund   in 

_Yen  br*M?d.  Mj  informant  waa  an  old  fnan  wbo  died  about  lliirLy  yiara  agu, 
Fin  beinft  ibon  nearninelj.  lie  won  llie  wn  of  the  man  who  Ipndixl  llie  rows  for 
I  Wj  grandfaliier.and  hod  been  emplojed  nmcin|[  cattle  all  bU  life;  in  bin  old  age, 
[wliiic  slill  able  to  work,  bo  lenrlwl  my  eows.  His  name  wn.-  .IiimCB  Mo  Kinnan. 
I  and  he  wn»  a  man  whnao  recollections  neemed  nlwnjs  remarkobW  clear.  IIo  had 
I  }^ea  with  cattle  as  far  na  Noriblli.  to  St.  Faitb's  fair.  Ho  told  mo  that,  in  tbo 
I  S^ofliiBehildliood.aNorfiilkfL'sder,  who  bought  many  of  the  Galloway  ealllo, 

fitndEft  Oiose  wilhoili  boms  and  ivoiild  givp  ii".  (ill,  orsoinori^  Pic  a  polled  Ibaii 
'  Ibr  a  boroed  boast.     Thi«  Ht  the  liisbion;  aixd  tlm  people  bepin  Hr^t  to  look  lor 

poUed   bull«  and   none  other;  then  Ibej  prfferroJ   the  jiolled  cowb,  Ac.  ia  lo 

br^d  from ;  and  thus  the  cliange  was  ell'ectiil  in,  I  bclicvB,  from  BU  lo  fiO  j-eara. 

Tlie  boms  of  the  Gallowiij  boosls  we™  very  ugly,  drooping,  and  as  (hick  nl  llio 

Eintaaat  tlie  root-  I  have  m  jtelf  neen  oneor  two  Va."ti  with  homn  like  that; 
1  uow-a-diij'»  when  horns  appear,  tliey  are  genprallv  traced  to  «ime  erou  with 
■n  Irish  In-iilo-  Tho«  that  ure  Ijom  polled,  have  nlmmp  in  tbo  centre  of  the 
fiirebend,  which  is  very  hard  aiul  will  break  another  Inill's  skull  for  him." — Ei- 
Iract  from  n  letter  of  tho  Earl  of  Selkirk,  dat«l  (jtb  Marcli,  IfifiT- 
I      t  Memoit^  of  iJEitieh  Quadru[>edi,  p.  118.  Svo.  London. 
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many.  This  latter  also  wob  first  proposed  by  Professor  Owen  in 
183U,  and  iii  conaoijueuco  of  tUc  nanif  ha\TDg  been  npplied  by  Dr. 
Gray  to  an  existing  African  Bpijeics,  was  subBequcnlly  cxcban^ 
for  the  former.  The  So«  froiil'Dus  ot  NilBBOjtis  provcilby  the  series  in 
Dublin,  as  stated  above,  to  be  a  mere  variety.  All  species,  indcwi, 
founded  upon  the  greater  or  less  dovelopmont  of  the  frontal  sinuses, 
which  is,  in  tnith,  the  result  of  different  age,  sex,  and  habitat,  miut 
noceBsarily  fall  to  the  ground,  whether  they  be  Bears  or  Oxen. 


4,  Measceemesm. 


The  detflilod  measurements  of  the  teeth  ond  long  bones  I  must 
reserve  for  the  Table  at  the  end  of  Part  III.,  for  the  sake  of  eoni- 
parisou  with  those  of  the  Urus  and  Bison.  The  skulls  present  grwit 
Torintions  in  size  ;  but  oil  can  be  distinguished  at  a  glance  &om  ths 
gigantic  ones  of  the  Urus,  with  which  they  arc  found  in  Britain  and 
Germany.  In  the  following  Table  a  few  meosurements,  in  inrhci, 
are  given  of  two  skulls,  the  one  dredged  up  from  the  alluvium  of 
the  Thames,  near  Piirtlect,  the  other  derived  from  the  peat-bop 
of  Scania,  and  deseribed  by  Professor  Nilsson*.  The  small  site  of 
the  head  of  Bos  lonr/ifroiu  can  be  reidiied  by  comparing  it  with  tho 
corresponding  table  of  skull -measurements  of  Urus  in  the  Qnurl. 
Joum.  Geol.  Soc.  vol.  ssii.  p.  395. 

MeasuremenU  of  two  Skulle  of  Boi  Umgifrara. 


m 

,«•>      t 


Ocripitnl  CTCTt  to  prenuudllnrjr 

Ilonk-rarPe  lo  nnlprior  pdgo  or  pmnaiilliiry...... ...-.--, ....... 

Outer  course  of  horn-core  .....,...,...,,..,.. 

Stfaild]  of  forehead  bctwcou  bai40  of  upper  part  of  horn-corM 
„  I,  „  ..       iiwer  part  of  horn-cores 

I,  „  ,,        orbila,  upppr  part 

,1  „  „  „      lower  part 

DiatancG  betwwn  tips  of  hom-cor« 

Circumfcrenre  of  how?  of  liom-corM 

I^ngtli  of  forelicad , 


til 

^"i 

f^ 

d  K 

&£ 

&■% 

15-0 

160 

Ufl 

1333 

3& 

4-0 

5-0 

5'33 

5-5 

6o 

7-0 

4'8 

10-4 

47 

4-25 

70 

7-5 

The  horn-cores  present  very  considerable  variations  in  size  and 
form,  dependent  probably  on  different  age  and  se^  The  first  three 
measurements  below  are  the  maTimum,  mean,  and  minimum,  ones  of 
upwards  of  forty-five  horn -cores  found  at  Richmond,  Yorkshire,  in  a 
refuse-heap  assoeiated  with  the  remaLiis  of  Dog,  frjus  nretos,  "Wild 
Boar,HorKO,Ecd-deer,Fullow-deeT,  Sheep,  and  twovarieties  of  Goat  f. 
The  fourth  I  found  witliin  a  Eomano-Hritiph  tomb  at  Hardham  J;  the 

•  Op.  cit.  p.  353. 

t  Sec  Quart.  Journ.  Gcol.  Soc.  toI.  ni.  p.  433. 

t  SuBflei  Ansha.'ol.  Traus.  lol.  iri.  pp. si^St 
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next  two  lire  taken  from  ProfeBeor  Nilsson'a  viUunblc  work,  and  tho 
last  two  from  Ifae  s]>ecimenB  in  the  Srilish  Museum. 

MeamreineDts  oC  Horn -com. 


^ 


Mali  mum  length    .. 
BsBil  rircunifereDce 


Bicbmond. 


5-3 
4fl 


3-9      2-8 
3S      34 


45 

6-1 


7-1 


3-0 

4-18 


40 

4'5 


e 
-3 


40 


The  homii  themsclvca  are  fuund  in  tho  pent-bogs  of  Ireland.  Two 
my  pogscssion,  for  whici  I  am  indebted  to  tho  Right  Hon,  tho 
Earl  of  EaniBkilleu,  F.E.S.,  haTo  respectively  b  basal  measnrcnient 
of  10-5+  and  (J-O  inches,  and  ore  15-0  and  8'0  inch™  long.  Tho 
one  in  of  a  dark  and  the  other  of  a  light  brown  colour.  Another 
inatoncc,  also,  of  Ihe  horn  being  preseneU  is  aflbrdod  by  a  spociraen 
dog  up  in  an  old  channi;!  of  the  Cunt,  near  AVaterbcach,  and  now  in 
the  Oxford  Museum.  It  also  is  of  a  brown  colour.  Prolcssor 
Kilsson  estimates  the  Ic-ngth  of  the  animal  in  Scauia  as  6  feet 
8  inches,  exdnBive  of  tho  tuil*.  Unfortunatoly  there  are  no  male- 
rials  for  eslimating  its  length  and  height  in  liritain.  Tho  size, 
howerer,  of  itd  bones  proves  it  to  have  been  the  BmollcBt  of  the  Ox 
tribe, 

5,   lUsOE  IX  SPACE  AKD  ItUE. 

I  must  now  paw  to  the  considoration  of  tho  claima  that  the 
animal  haa  to  bo  inserted  in  tho  list  of  Pleistocene  Mflmmals. 
Professor  Owen  writes  that  he  found  in  the  collection  of  the  late 
Mr.  John  Krown,  of  Stanway,  "  some  indubitablo  specimens  of  tho 
Sof  loii'jifrim'  from  freshwater  depo-oits  which  are  rich  in  the  re- 
tnains  of  Klopbaa  and  Rhinoceros."  These  consist  of  two  skulls,  tho 
■  one  from  the  '■  newer  Pliocene  deposits  at  Claeton,"  and  the  other 
from  Walton— two  Ifwalitios  on  tho  Esses  shore,  which  have  fiimished 
TBet  sttircs  of  tho  remains  of  the  eslinet  Pachyrlcrms.  His  argii- 
ment  is  based  on  the  supposition  that  iJl  the  fosBil  bonce  washed 
up  by  the  sea  at  these  two  places  are  derived  from  the  same  beds, 
and  are  therefore  of  the  same  geological  age,  In  tho  '  Introduction 
to  the  British  Pleistocene  Mammals,'  in  1865,  I  cspropseil  my  tlonbta 
about  the  soundness  of  this  i-icw,  which  have  been  amply  con tirmcil  by 
»(-iait  to  Walton  in  tho  autumn  of  1&Ij6.  The  mammaliferous  stratsmi 
lies  at  tho  bottom  of  the  low  cliffs  between  the  high-  and  low -water 
mark ;  but  this  affords  only  a  small  percentage  of  the  fosnl  remiuns. 
Tho  gTMt  majority  we  loft  by  the  sea  at  low  water,  lying  on  a  pla- 
teau of  London  Clay  nlongwilh  large  Scptaria,  the  wreck  of  the  Red 
Crag,  and  waifs  and  strays  of  all  kindu,  and  may  have  been  washed 
out  of  deposits  of  two  or  three  distinct  ages.  The  condition  of  the  re- 
mains I  obtained  with  my  own  hands  indicated  at  least  two  distinct 

•  Op.  (rf?.  p.  352. 
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•rigiiiH.  Homo  but  1nlp]y  washed  out  of  tbo  grey  day  were  ctf  a  pain 
grey  oolour,  nearly  devoid  of  geUdne,  and  to  a  certain  extent  inina- 
rnlixed  ;  wliilo  otht'rs,  light  und  porous,  coataiued  a  large  pcrcentagu 
of  gelatine,  and  were  of  a  radish  or  sepia  colour,  which  is  inn- 
riably  that  assumed  by  romains  imbedded  in  alluvial  mud.  The  lfltt« 
were  probably  derived  from  the  alluvium  hard  by.  Among  then 
were  a  metaearpal  of  Goat  or  Sheep,  and  a  small  bovine  humcnu, 
A  third  clasfl  of  remains  were  very  heaiy,  stained  black,  and  in- 
orustcd  with  a  pyntous deposit, termed  "  pan,"  cloeely  resembling tiut 
in  the  fossils  from  the  Preglaetal  Forest-bod  of  Norfolk.  Howfu 
thia  latter  condition  may  be  owing  to  the  presence  of  lar^  quantitiei 
of  peroiide  of  iron  (derived  frfon  the  Red  Crag)  in  the  mud  in  which 
they  were  lying,  and  whether  it  bo  a  chcraii^nl  reaiilt  of  the  deeon- 
positiou  of  oi^anic  rematiia  in  sea-water  fiill  of  peroxido,  are  potnta 
on  whieh  I  can  hazard  no  opinion.  The  skull  from  Walton,  pre- 
sented to  the  British  Museum  by  Mr.  Brown,  of  Btanway,  and  quoted 
by  Professor  Owen,  is  in  precisely  the  same  condition  and  of  the  utoe 
rcddbh  coloar  as  the  bovine,  caprine,  and  ovine  remains  abore  men- 
tioned, and  therefore  was  probably  derived  from  the  same  aoum^ 
whatever  that  may  have  been.  It  is  not  only  wnterwom,  but  alio 
contains  a  few  pebbles  of  sbingte  in  one  of  the  horn-cores,  which 
proves  that  it  was  most  certainly  washed  up  by  the  sea.  Its  minenl 
condition  forbids  its  derivation  from  the  grey  clay,  and  it  cannot  be 
classed  with  the  blnek  remains  ;  therefore  it  jirohnbly  was  washed 
out  of  the  alluvium  dose  by,  which,  throughout  M'eatcrn  Europe,  is 
full  of  the  remains  of  the  same  animal.  The  presence  of  the  Sheep 
or  Goat  affords  collateral  proof  of  this,  as  neither  of  these  animals  hna 
boon  found  in  any  Ploistoceno  deposit  up  to  the  present  day  ;  and  both 
apparently  passed  into  Europe  after  the  disappearance  of  the  Cave- 
Hyena,  Cave-Bear,  and  all  the  cjctinct  mammals,  the  Irish  £Ik  beiug 
excepted.  They  characterize  the  Prehistoric  deposits  of  France,  Ger- 
many, and  Scandinavia.  The  skull  in  question  is  therefore  in  oil 
probability  also  of  Prehistoric  ago,  but  not  of  oqual  antifjuity  Mrith 
the  Elephus  aiili'iHM,  leptorhino  Rhinoceros,  and  Hij'/iapul-iiiiut 
major,  east  up  by  the  sea  on  the  same  shore.  The  argument  thnt 
would  prove  that  it  was  in  this  particular  case  coeval  with  those 
estinct  animals,  might  also  bo  applied  to  the  other  waife  and  strays, 
sea-weed,  bits  of  wood,  shells  and  the  like,  left  between  high-  and 
low-water  mark.  The  skull  of  Bo.i  hmgifrom,  found  at  Clacton,  pre- 
served also  in  the  British  Museum,  falls  into  the  same  category  a« 
that  of  Walton.  If,  then,  tlioro  is  no  direct  evidence  of  the  exact 
f/Uemtikf  of  those  skulls,  the  mere  accident  of  their  being  assocdatod 
with  the  remains  of  the  extinct  Mammals  on  the  shore  cannot  bo 
ponclusivo  of  their  geological  age  j  and  therefore  Professor  Owen's 
view,  founded  on  this  asfiumption,  must  fall.  A  third  locality  is 
cited  in  the  '  British  Fossil  Mammals,'  of  its  oe*urrenco  with  the  Una 
and  Bison  at  Bricklchampton  Bank,  near  Cropthomo,  in  'Worcetter- 
shire*.  Fnfortiu lately  I  have  sought  in  vain  for  the  remains  on 
whieh  the  de termination  is  based,  as  tbey_  ore  neither  named  nor 
•  Op.  eil.  p.  SIS. 
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the  mnBeuin  mentioned  in  which  they  ore  to  bo  seen  *.  In  tbo 
Himterian  Catalogue,  Frofcsaor  Owen  has  rightly  ascribed  the 
small  bones  from  this  locality  to  the  Bison,  tho  largeir  to  tho 
Urns;  and  they  eoustituto  a  large  and  valuablo  eeries,  affording 
a  meaiu  of  auparuting  tho  foimcr  from  the  latt«r  Epocies.  In 
no  other  musuutn  can  I  find  auy  other  Bovine  remains  from  this 
deposit.  In  the  '  Life  and  Piipei-s  of  H.  E.  Strickland' t,  publiHluMi 
by  Six  W,  Jardiiio  in  183S,  there  is  no  mention  of  tho  Bos  longifrons 
among  the  unimids  hu  found  at  Brieklchiimpton.  Tbo  small  sizes  of 
the  tnotaearpola  and  metatarsab  of  Bison,  which  closely  resomhle  thoao 
of  tiio  Urilish  Shorthorn,  may  perhaps  have  caused  Professor  Owen, 
between  th?  pnlili nation  of  tho  Hunlorian  C'atalogno  and  that  of  the 
'  Britiah  Foanil  ilanimala,'  lo  ascribe  some  of  these  to  tho  latter  animal. 
The  ham-corc»,  which,  in  a  dir^pntcd  point,  stich  as  thia,  are  olouo  to  be 
relied  upon,  belong  to  tho  Bison  ;  ond  therefore  it  is  highly  probable 
that  the  equivocal  remaiug  which,  in  the  absenue  of  bom-eorca,  might 
perhaps  have  beon  considered  to  be  thoso  of  Bos  lotu/ifrous,  belong 
also  to  the  foiraor.  Precisely  the  ^ame  argument  apphes  to  tho  Bin 
hmgifrwxs  of  Kirkdale  J,  which  is  proved  by  tho  horn-cores  to  bo  the 
small  variety  of  Bison — the  Bhon  minor  of  Professor  Owen.  A  fifth 
localit}'  ia  ^veu  of  its  occurrence  with  tho  extinct  Mammals,  tho 
gravel-pita  of  Kensington.  In  the  absence,  however,  of  direct  proof 
that  the  T<inta.m&  o£  Jios  loivji/rons  wero  derived  from  tho  same  undis- 
turbed gravel  as  the  Mammoth,  the  fact  that  tho  disturbed  soil  round 
London  is  full  of  the  bones  of  Bor  loiu/ifrom,  which  was  the  principal 
food  of  tho  iuhahitanta  of  the  metropolis  of  Itoman  Britain,  would 
etrongly  suggest  that  those  in  question  were  found  in  the  Bupcrfieial 
eoil.  and  not  in  tho  gravel  holow.  A  parallel  instance  at  Peckham, 
on  a  very  coreM  examination,  I  fonud  to  bo  eiplaiaed  b  this  man- 
ner. 

In  the  list  of  Mammals  foimd  at  Fisherton  §,  Bos  lon;/ifrims  is 
quoted  as  having  been  found  in  association  with  the  Lemming, 
Spcrraophilua,  Marmot,  Tiehorhinc  Ehinoccros,  and  other  chanie- 
teriatic  Postglacial  species ;  but  tbo  remains  oBcribed  to  this  animal 
and  preser\'cd  in  tho  Salisbury  Museum,  consisting  of  teeth  and 
bones  and  not  characteristic  horn -cores,  in  truth  belong  to  the  smaller 
variety  of  Bison,  B.  iiii'iwr  of  Professor  Owen,  which  is  very  abun- 
dant in  that  loeahty.  All  the  other  casoa  quoted  of  its  ossociation 
with  Pleistoccno  Mammals  may  bo  disposed  of  in  the  same  way. 
Tho  result  of  a  careful  examiuadon  of  the  mammalian  remains  in 
the  collections  of  Great  Britain  and  Ireland,  ia  the  distovery  thot 
thoie  ia  no  authentic  eviduioe  of  tho  small  Hhorthom  having  lived 
in  Pleiatoccne  times.  It  hue  never  been  found  in  Pleistocene  de- 
posits in  France,  Germany,  or  elsewhere  in  Europe.     For  these  roa- 
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t  Ofi.  cif.  p.  96.    Hippopotamvi  jmyor.  Carta,  and  tha  Urua  were  also  found 
in  tbe  gntTfl  und  ela;  of  the  •eetioi). 
•    Op.cit.n.  his. 

I  Qusri.  J.-ium.  Geo)-  8oc  «uL  xt.  p.  iOH,  ojid  Cataloguo  of  BlackmoM  Mu- 
Aiii.  Suliiibiir)',  Hvo. 
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sons,  therefore,  I  would  suggest  that  the  name  lie  atrack  out  cf  the 
list  of  PleiBlotcne  Mommolio, 

What,  then,  is  it«  range  in  space  and  time?  In  the  deposib  Hut 
arc  termed  Becent  hy  Sir  Charles  Lyell,  and  B'hich  Sir.  Sanford  ond 
myself  have  called  Pruhiatoric,  it  is  remarkably  abundant.  ITirongli- 
out  the  tem])ornto  »ono  of  Northern  and  Western  Europe  it  raDgcd 
through  the  forests  and  plains  in  company  with  the  Urns  and  the 
Bison.  In  Britain  it  was  accompanied  hy  the  latter.  It  has  left  its 
bonea  in  the  lacustrine  marla  of  Ireland,  along  with  those  of  tho 
Irish  Elk  and  the  Itcindeer,  and  in  the  peat-bog  of  Hilgay,  in  Norfolk, 
with  the  Beaver.  In  tlie  peaty  mud  ncorKewbury,  in  Berkshire,  it  is 
found  along  with  the  Wild  Boar,  Ked  Deer,  Roe  Deer,  Wolf,  Cost, 
Horse,  Otter,  Bear,  Urns,  aud  Water-rat.  In  the  alluvia  of  riven 
it  is  particularly  abundant.  Mr.  Seelcy,  also,  mentions  its  oecurreiLce 
in  the  "  older  peat  ''  of  the  Fenloiid  with  the  same  animals,  under 
the  name  of  Bos  frontosvt.  It  is  commonly  associated  with  hmnsn 
remains  of  a  date  anterior  to  the  arrival  of  the  Saxons.  Dr.  Thur- 
nam's  lato  discoveries  prove  that  the  tumuli  of  Wilts  are  fijl  of  its 
bonea ;  the  refuse-heaps  of  early  Keltic  villages,  sueh  as  that  of 
Stanlako*,  in  Berkshire,  are  composed  of  its  remains.  Around  Ronuia 
stations  and  cities  it  is  more  abundant  than  any  other  animal,  as,  for 
example,  Uriconium,  Londiniiun,  andCamulodunum.  I  have  foond 
it  even  in  Uio  graves  of  (he  Britons  who  were  interred  at  Hardham, 
near  Pnlborough,  in  Susses,  during  the  Bomaa  occupation  f.  The 
horn-cores  and  broken  hones  were  Ijing  in  the  same  oaken  cheat 
which  contained  the  oahes  of  the  dead,  drinlring- vessels,  garments, 
and  sandals.  Examples  might  he  multiplied  to  prove  its  existence 
in  Ifti'ge  herds  in  Britain  during  the  BroniiO-  and  Stone -periods,  and 
that  it  was  the  animal  that  supplied  the  bronze-iising  Kdts  and  their 
Roman  conquerors  with  becj".  In  Prehistoric  caverns  it  is  very 
abundant,  as  in  that  of  Bowkabothnm  J,  in  Yorkshire,  explored  by 
Mr.  Farrar,  M.P.,  and  in  several  in  Somerset,  explored  by  Mr,  San- 
ford and  myself.  Its  metacarpals,  from  a.  black  superficial  deposit 
in  Kents  Hole,  I  have  detected  in  the  Museums  of  Oxford  and  the 
Geological  Society  ;  and  had  not  the  Rev.  J.  McEnery§  described  the 
bed  whence  ho  obtained  them,  and  had  not  their  mineral  eondidon 
been  different  from  that  of  older  remains  found  in  the  cave,  it  is 
very  possible  that  they  might  have  been  quoted  in  confirmation  of 
the  view  of  the  cocxistenco  of  the  animal  with  Uachairodus  and 
other  extinct  Pleistocene  Mammals  found  in  a  lower  stratum. 

On  the  continent,  as  in  Great  Britain,  it  is  found  around  Iho 
dweUings  and  in  the  tombs  of  the  Bronze-  and  Stone-folk.  No- 
where is  there  the  least  evidence  of  its  haviiij;  a  higher  antiquity 
than  the  Neolithic  age  of  Sir  John  Lubbock.  It  has  not  yet  oven 
been  proved  to  have  been  living  in  Europe  at  the  time  a  people 

•  Quort.  Joiirn.  Cleol.  Soe.  to!,  nii.  p.  479- 
t  SuBPPi  Archicol,  Tran.n.  vol.  xtk 

1  Tbo  remains  from  this  mvem  nre  prcforvcd  in  the  Leeds  Mofeam, 
{  '  Cavera  BeGeonJica,'  by  the  Bov.  J.  Mc  EnciT,  edited  by  E.  Vivian,  Em. 
4to.  1850.  ^  ^ 
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more  closely  allied  to  tlio  Esquimaax*  tbna  to  auy  other  dwelt  in 
Aquitaine,  and  still  less  in  the  inconccirably  more  remote  Floistoccno 
age. 

6.  Relaiioit  to  domestic  bac(h. 

We  have  thns  traced  tho  animal  through  the  Noolithla  into  the 
BrooEii  age,  and  thence  into  the  period  of  the  occupation  of  Britain 
1^  the  Boman?.  Its  relation  to  our  domestic  races  of  cattle  etiU 
remains  to  be  discussed.  Professor  Owon  holds  two  ton tradi dory 
oplniooat  on  thb  point.  On  tho  one  band,  he  believes  that  the 
Boman  colonists  imported  into  Britain  their  "  already  domesticated 
cattle,"  ond  that  our  breeds  are  their  dcscenduuts.  Tho  fact  thut 
J3o»  loitgifroHS  is  tho  only  Ox  found  in  the  icfuBo-hcape,  in  not  one 
or  two  but  all  the  caiaps,  cities,  inllas,  and  ccmclerics  that  bear  the 
impress  of  Uonum  civilLiation  in  Britain  is  sufficient  to  refute  this 
hypothesis,  which  ia  unsupported  by  evidence  derived  either  from 
lustory  or  archieologj-.  Un  the  other  hand,  he  admits  the  proba- 
bility that  tho  Boa  hny'ifi-oiisX  ws  "the  speciea  domeaticati'd  by 
the  Aborigines  of  Britain  before  the  Homan  invasion."  That  this 
animal  waa  subject  to  man  in  the  Neolitliie  and  Bronze  ages  in 
Switzerland  boa  been  proved  beyond  oil  doubt  by  Dr.  Hiitimeyer  g. 
In  our  oivn  coimtry,  ita  numbers,  as  compared  with  those  of  the  Ited- 
dcer  and  Hoe-deer,  in  tum\ili  and  Keltie  villages,  aa,  for  esamplo,  in 
those  cited  above,  in  Wiltshire  and  Berksliirc,  prove  that,  probably  in 
the  Stone-age,  and  most  wrtaiuly  iii  the  Bronze-iige,  it  n'us  kept  in 
herds  and  slanghtered  for  man.  When,  therefore,  the  Romans  con- 
quered Britain,  there  was  no  necdof  theii'  imporliiig  tJittle  from  Italy; 
for  they  found  a  breed  used  to  the  ciimate  and  to  the  half-wild  Ufo 
-whicli,  in  a  country  for  tho  most  part  uncleared,  must  have  been  their 
lot.  During  the  Roman  occupation  tho  animal  was  the  staple  meat 
of  the  country.  "When  the  Eoman  Empire  jielded  to  the  Teutonic 
invaders,  who  had  been  kept  at  hay  for  centuries  by  its  irawer,  and 
tho  legions  in  Britain  were  recalled  for  the  defence  of  Italy,  the 
Saxons,  in  a  conflict  that  lasted  for  nearly  150  years,  drove  out  tho 
Ronianiaed  Kelts,  burnt  their  towns  and  their  villas,  and  compelled 
them  to  retreat  to  Wales,  Cornwall,  and  the  higlilanda  of  Scotland, 
taking,  as  for  as  they  could,  their  cattle  along  with  them.     The  fact 

*  The  eiidoncc  in  farour  of  i\\e\T  sflinities  villi  the  Enqiiiniaui  ii  (be  fullow- 
ing: — The  identity  of  fourof  Uieluirpoone.  orfoirliny-spinrK.marrow-HpoonJi,  and 
■crapm  ;  tho  habit  of  ^rOulpluri'ig  uaitiials  un  their  iiiipk-mcnti ;  llio  abwoco  of 
polt^rv  ;  tltf  flame  method  of  cro.^hing  Ihebunea  of  lb""  niiirnnlfl  Hliiin  in  himling, 
and  thi'ir  uc^.Mninlation  in  oiio  apot;  tlio  enreh'^^rie^  ab^iit  The  reniaina  of  lhj>ir 
dead  nilBiiie^  ;  the  fui-i  Ihal  the  food  PonNJHtod  I'liiellj'  of  ReindcK-T,  rsried  with 
the  Se^Ii  of  other  aniniili.  lueh  na  tbe  liliitk-ahccp ;  Biid  eapeciaUj  the  small 
•talurc.  Bf<  proviid  in  tlir  people  uf  tbe  Dordiigne  Cavurn;)  b;  tba  r-Duill-luindJpd 
dagger  flgured  bf  MM.  Larti>t  au<t  Chrii^ly  in  ibo  '  itoruc  Arcbuulogiiiae,'  Thii 
MMObinatioii  of  characlera  id  found,  ^o  fnr  aa  T  know,  among  no  other  people  on 
tLe  fsM  of  the  earth  ciecpt  Ibe  K»'jLiinmu( ;  and  therefore  I  cannot  help  be- 
lieTUig  that  lhi#  jtfopliA  in  Sontli  GaiiJ  occupies  Ibe  tamo  relation  Uj  Ibo  £»quj- 
nuui,  as  the  Sftmk-sbccp  and  Beinlleer,  on  which  the]'  hied^  bold  to  thiMe  non 
tiring  in  the  northern  regionni 

t  0/..  <■(/.  p.  000.  J  Oj.  oY.  p.  514 

j   Of.cit. 
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Hint  we  spcdk  in  o  Teutonic  and  not  a  Romaaio  tongue  prows  imm 
completely  Uiis  Jepopniation  of  the  moro  fertile  pnrincea  of  Britun 

WOH  fftectiTl.  "  Our  forefathers,"  writea  Hr.  Froemiui  •,  ■'  appe«nd 
in  the  lalo  of  Britain  purely  ua  deatioycre ;  nowWre  else  in  Weateni 
Europe  wure  the  exietiiig  men  and  the  exi«tiug  iiistitations  so  attcrif 
swept  nway.  The  EugUsh  wiped  out  everything  Oltic  and  cTety- 
thing  Roman  as  thoroughly  as  cvetything  lloman  was  wiped  ant  of 
Africa  by  the  Saracen  contjiierora  of  Carth:ige.  A  more  fcurful  hla» 
ne^'er  foil  on  any  nation  thnn  the  lauding  C'f  the  Angles  and  Saicni 
WHS  to  the  Celt  of  Britnin." 

The  authors  of  tho  '  Pictish  Chronicle '  incidentally  prove  that  lh« 
Saxons  hnd  expelled  the  Romamy.ed  Kelts  from  the  Proviiue  ttf 
Valentia.  that  embraced  the  Lowlands  of  Scotlund  and  put  <i 
Northumberland,  when  they  state  that  the  Highlanders  cif  lh« 
seventh  century,  "  descenderunt  in  Saxoninm."  In  this  rutUw 
destruction  of  lloman  civilization  in  Britain  lies  the  explan;ilioD  of 
the  affluities  of  tho  amull  Welsh  and  Scotch  cattle  to  Boi  lotujifnu*. 
Thi-y  are  in  all  probahihty  the  lineal  descendants  of  those  which  the 
Romanized  Kelts  took  with  them  in  their  retreat,  and  bear  exactly  tb« 
samerelation  to  them  as  the  modem  Qril- Welsh  doesto  thcmtxtoiocf 
Keltic  and  Latiu,  which  was  the  language  of  Roman  Britain.  Dnting 
that  war  of  neorly  a  century  and  a  half,  the  variety  seems  t«  Iinw 
died  out  in  the  porta  of  the  country  that  were  under  Saxon  rule ;  uid 
I  have  sought  in  vain  for  any  evidence  of  its  reappuaritncc  from  that 
time  to  the  present.  If  I  might  hazard  a  guess  at  the  immediate 
source  whence  our  large  cattle  spring,  I  would  suggest  tlint  the  Low- 
lands between  the  mouth  of  the  Rhine  and  Jutland,  now  famoiB 
for  the  large  size  of  their  cuttle  (such  as  those  of  Frieslnnd).  which 
was  the  ancient  home  of  our  Saxon  ancestors,  waa  also  the  place 
whence  their  cuttle  were  imported.  These  larger  cattle,  as  I  ha« 
stated  in  my  first  essay,  are,  probably,  derived  from  the  Bot  nrvt. 

7.   COKCLOPIOM, 

Tho  inferences  to  bo  drawn  from  tho  preceding  pages  are  ;^fij«t, 
that  the  Bo»  hn'jifront  has  not  yet  been  jiroved  to  have  eii*t*d 
before  tho  Prehistoric  ogc,  in  the  Bone-caves  and  aUuvia  of  which 
it  ia  found  abundantly;  and,  secondly,  that  it  is  the  ancOBtor  of  the 
smiiU  Hifihland  and  Welsh  breeds.  It  is  essentially  the  animal 
with  which  the  Archaeologists  have  to  deal;  and  its  only  doini  for  in- 
sertion in  Geological  Catalogues  is  tho  fact  of  its  occurrence  in  ths 
most  modem  of  all  tho  slratifi'd  deposits. 

•  '  History  of  the  Norman  Conqant  of  Englsnd,'  by  E.  R,  Freeman,  MA. 

vol.  L  p.  20.  8vo.  Oxford,  1807. 
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2.  (M  the  GEoi.oor  of  Ihe  tIrpKK  Pa»t  of  tht  Vallkt  o/  llit  Teioh, 
DETOHsinRE.     I!r  G.  Wabbisq  Okhkhod,  Esq.,  M.A.,  i'.O.S. 

^^H  [Tlie  publication  of  this  paper  is  unsToidably  delerred.] 

^H  (Abstru't.) 

Thb  district  noticed  in  this  papor  lii's  to  the  north  of  ItoTey  Tnicey. 
The  author  doscribea  the  courses  of  the  Tei^n  iind  it«  fecdera,  and 
the  strata  traversed  by  Ihoec  Btreams,  namely.  Granite  and  Carbo- 
niferouH  Limestone.  GmTfk  are  occiisionaUy  found,  whieh  the 
nuthol"  regards  ns  buving  been  dcposiltd  before  the  reescavation 
of  the  Talley ;  and  he  sliowa  tlint  thi«e  had  been  trnnsported  by  a 
currant  from  north-west  to  south-enst,  Trora  the  iibsence  of  these 
grareis  in  the  gorge  of  the  Curbonifcrous  roeks  between  Hants  Tor, 
near  Chiigford,  and  Clifford  Bridge,  he  conBiders  that  that  valley 
has  been  opened  since  the  timu  when  the  boulderR  and  gravels  were 
dcjioaited  ;  and  he  then  ahows  that  the  stream  from  the  valley  of  the 
Teign,  prior  to  the  opening  of  tliat  volley,  pawed  by  Moroton  Hamp- 
atead  to  Bovey  Tracey.  ITie  paper  containa  notice  of  the  mineralB 
found  ill  tUo  district,  and  of  the  Grtmite  roins  in  the  CBrboniieroua 
roeke. 


3.  NoUt  mx  the  Oeolooicax  PBAnmBs  of  MiUKnius. 
By  Ueordb  Clibk,  Esq. 

[Communicated  bj  the  A99ietAiit-Seol4tAl7.1 

(Abridged.) 

UACRmrs  is  well  known  to  be  of  volcanic  origin,  as  is  also  the 
neighbouring  island  of  Reunion,  where  there  exists  a  volcano  in 
constant  activity.  There  is  this  great  difference  between  the  two 
islands:  Mauritius  is  surrounded  by  coral-reefs,  which  protect 
nearly  the  whole  of  its  coast,  and  by  their  ebelter  form  excellent 
harbours,  while  the  coast  of  Reunion  is  exposed  to  tlio  full  force  of 
the  oeean.  The  action  of  the  waves  is  so  strong  on  its  shores  that 
not  a  particle  of  the  basallio  sand  which  strews  tliem  presents  an 
angle.  Its  beach  exhibits  nothing  but  a  mass  of  pebbles,  varying  in 
laic  from  a  foot  or  more  in  diameter  to  particles  almost  imper- 
ceptible to  the  nuked  eye. 

The  reefa  of  Mauritius  support  various  islets,  which  have  been 
generally  n^arded  as  forming  an  integral  part  of  them,  though 
rising  to  as  much  as  thirty  feet  ahoi'c  the  sea-level. 

Gabriel  Islet,  is  partly  basaltic  and  partly  calcareous ;  and  it  is  on 
the  hitter  that  the  hile  Pr.  P.  Ayrcs  discovered  the  fossilized  re- 
mains of  a  forest,  of  which  he  gave  on  account  at  the  Meeting  of  the 
lioyal  Society  of  Arts  and  Seienecs  of  Mauritius,  in  1860, 

Kgrct  Island  stands  on  a  e.'ilcnivona  bottom  surrounded  by  sund 
between  the  reef  and  ih-'  shore,  .ihout  a  mile  from  the  former  and 
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half  that  from  the  latter,  with  a  drptb  of  water  varyitg  &om  hoU 

a  fathom  to  a  fathom.  Tliia  island,  ivhich  rises  to  a  iieight  of  aboot 
thirty  feet,  ia  formed  of  cidcareous  stone,  having  a  weilern  dip  o( 
about  :)0°  and  covitrcd  ia  many  parts  by  coarso  aandstonc.  Thit  it 
very  unpven  aud  ia  traversed  in  vurious  directions  by  veins  of  mndi 
harder  texture,  which  mo  above  Iho  surrouudiiig  surface,  forming 
sharp  ridges  intersecting  each  other  at  various  nugles. 

This  island  is  nearly  circid;ii',  and  the  outer  pwt  of  ita  circninfur- 
cnoe  is  hollowed  by  the  action  of  the  waves  and  correuts,  Icaring  ■ 
projecting  ledge,  forming  a  kiiid  of  penthouse,  varying  in  width  feoin 
flix  to  fiiWn  feet,  and  generally  thinnest  on.  its  outer  part.  On 
many  spots  this  has  broken  oft",  and  the  fragments  have  faUea  on 
the  shore,  where  they  remain.  Thfse  fractures  have  mostly  hceu 
caused  by  cylindrical  holea  which  perforate  the  thickness  of  Ibe 
ledgo.  The  substance  which  CJiused  those  holes  sometimes  rcinoiai 
adliureat  either  in  the  pcraistcnt  or  tlie  detached  portion :  ood  io 
other  spots  the  ledge  remains  entire,  with  the  foreign  body  project- 
ing both  above  and  below  its  Burfaces.  in  the  latter  position,  ilia 
generally  taperiiig  nt  the  lower  end  ;  and  a  portion  of  the  same  sab- 
attineo,  of  corresponding  size,  may  be  peix'eived  at  the  bottom  of  the 
Bea:  this  portion  is  Hometimea  worn  to  a  level  ivith  the  surToaudiog 
surface  by  the  action  of  the  waves. 

The  landward  side  of  tlio  island  is  destitute  of  the  projecting 
ledge  which  marks  the  seaward  border,  and  is  rent  into  deep  fissurci 
in  vorious  spots.  Adhering  to  the  sides  of  these  may  bo  perceivoil 
considerahle  masses  of  the  same  material  as  that  found  in  the 
holes  mentioned,  which  seem  to  have  formed  portions  of  trees,  of  mnii 
larger  dimensions  than  those  which  are  found  in  the  holes  mentioned. 

The  Burfuco  of  the  island  ia  very  unequal ;  and  in  monv  parts  cy- 
lindrical holes  ore  perceived  which  extend  to  the  sea-level.  The  re- 
gularity of  their  form  is  very  remarkable.  Their  diameter  varies 
from  1  to  2  feet. 

On  the  surface,  in  the  sandstone  which  covers  the  caloarcous  rotk, 
arc  many  fissures  radiating  from  n  hollow  which  appears  to  have 
been  caused  by  the  base  of  a  tree,  as  the  fissures  liave  beeu  by  iU 
roots.  On  other  spofa,  numerous  stumps  are  seen,  some  of  which  are 
as  much  as  three  feet  long,  corresponding  in  diameter  with  those 
found  on  the  ledgo ;  nnd  a  much  greater  number  of  smaller  size  and 
height  arc  scattered  among  them.  The  former  have  the  appearance 
of  exogenous  trees ;  and  their  form  ond  colour,  when  viewed  from  a 
distance  of  from  twenty  to  thirty  yards,  might  easily  cause  tliem  to  be 
mistaken  for  wood.  The  outer  part  is  in  most  cases  of  the  nsliy  grey 
seen  on  old  dead  bark.  Tlie  interior  is  more  or  less  hollowed,  leov- 
ing  an  uneven  border ;  and  the  inside  is  exactly  of  tlie  colour  of 
rotten  wood,  and  is  in  every  case  jterfornted  with  numerous  holes, 
bearing  a  roaemblanec  to  those  produced  by  white  aula,  hut  of  larger 
calibre.  The  same  colour  and  riddled  appoamnco  is  often  seen  ou 
the  outside  of  llie  stump,  and  always  on  the  inside.  Tbo  sniallor 
Btumpsappenrlo  have  belonged  to  emiogens  of  tho  Palm  tribe  ;  and  in 
many  individuals  the  medullary  substanco  has  entirely  rlisappented. 
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leaving  only  tho  hard  cuTelupc,  ta  nhicb  Ihin  portions  of  the  ineidc, 
bearing  tho  same  rippcartinco  as  that  of  the  wood  of  the  aujiposcd 
exogens,  ia  seen  adherpnt,  Thesa  Btumtis  aro  very  near  together  in 
mariT  plaocs  ;  and  niimeroua  ojtumples  of  the  adherence  of  two  stems 
are  Been,  as  may  often  bo  witnessed  in  living  trees  in  this  island. 
Everything  Bt-ems  to  indieato  thnt  a  very  thick  forest,  of  trees  of 
various  fdzea  and  kinds,  onec  occupii-d  this  spot.  Those  treua  which 
have  disiipppiired,  leaving  only  tho  envities  they  occnpicd,  may  hnve 
been  of  species  leas  favourabU'  to  the  process  of  fosailization  than  those 
whifh  remain.  In  every  case,  the  vegetable  anhstance,  how  different 
soever  in  size  and  colour  it  may  hnve  been,  haa  been  replaced  by  car- 
bonate of  lime. 

Pass  Island,  about  two  nulea  from  Egret  Island,  ia  oompOBod  of 
the  same  calcareous  rock  as  tho  latter,  but  is  not  covered  by  so 
thick  a  stratum  of  sandstone.  No  stumps  remain  on  it ;  but  some 
e^Tities  show  where  trees  have  been  :  nnd  a  largo  proBtratc  trunk 
BCiTQs  to  indicate  that  one  had  been  blown  down  and  foasiliacd  there  j 
thLt  presents  tho  same  appearance  as  those  of  the  other  islands. 
Vast  numbers  of  foaailized  roots  cover  the  surtace  of  this  island,  being 
particularly  numeroua  and  apparent  on  tho  face  of  a  cliff  on  the 
seaward  side.  No  roots  are  found  in  Egret  Island  ;  and  those  fonnd 
in  the  other  islands  are  free  from  tho  poribradons  which  pierce  tho 
trunks.  Some  of  them  appear  to  have  rotted  in  great  moaauro  be- 
fore beeoming  fosailized,  the  bark  alone  remaining  to  indicate  their 
axe  and  shape. 

Vakois  Island  stands  a  few  rods  from  Pass  Island,  with  which  it 
is  connected  by  the  reef.  Its  structure  is  tho  same  as  that  of  tho 
others ;  bnt  there  is  less  samlstone  upon  it,  and  tho  eakarcoua  rock 
is  crossed  by  more  niimorous  veins  of  curbonalo  of  lime.  There  are 
two  small  caverns  in  it,  formed  hy  tho  unequid  inclination  of  masses 
of  stone,  showing  the  same  formation  within  as  without.  At  the 
opening  of  one  of  these  caverns  is  a  large  fossil  stump,  apparently  of 
some  tree  of  the  fig  family,  and  a  great  number  of  roots  of  tho  same, 
all  of  which  appear  sound. 

Booby  Island,  similnrly  situated  n-ith  the  last  two,  on  tho  edge  of 
the  reef,  is  about  six  acres  in  area,  and  differs  much  from  the  others 
in  having  a  considerable  depression  across  tho  middle.  It  once  con- 
tained many  fossil  stumps,  imbedded  in  loose  sea-sand,  which  covers 
the  south  end  of  it  to  a  depth  of  from  10  to  15  feet.  Moat  of  thoso 
which  remain  appear  to  belong  to  some  speeies  of  fig.  to  which  tlieir 

its,  which  are  very  numerous,  hear  a  striking  resemblaneo. 

Fossil  corals,  of  spccioB  now  existing  around  it,  imbedded  in  sand- 
stone, in  which  are  included  fi-agmcnta  of  shells,  ore  also  found  here; 
and  under  a  mass  of  calcareoos  rock  is  a  vein  of  carbonate  of  mag- 
ne6ia('?)in  a  moist  state.  There  are  several  other  small  islands 
within  a  short  distance  of  thoso  mentioned,  of  similar  formation  and 
offering  tho  same  phenomena.  One  of  these  is  called  "  I'lle  aux 
Fous,"  and  is  situated  on  a  projecting  point  of  tlic  reef,  which  ea- 
poses  it  more  than  any  of  the  others  to  the  action  of  tho  surf.  It 
is  only  about  three  rods  square,  and  was  once  covered  with  a  deeper 
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fltmtiim  of  SBiidatono  Ihon  any  of  the  others.  This  has  bwn  hol- 
lowed by  the  waves  in  a  remiirknble  maniiLT,  leaWng  cbanneU  ntti 
ridges  so  sharp  as  to  render  walking  over  il  a  laak  of  some  difficulty. 
Id  hollows  sheltered  by  these  ridgca  arc  some  stumps  of  exogena,  the 
tops  of  which  are  quite  level,  and  their  substance  much  more  soKd 
than  that  of  those  found  elsewhere.  Palms  of  larf:o  siie  appear  to 
hare  stood  very  thickly  hero  ;  but  not  a  single  stump  projects  abow 
the  surfaw,  the  fore«  of  the  waves  having  washed  them  away,  while 
the  more  solid  sieraa  of  the  esogens  resisted  its  action.  Tliia  idnnd 
ha-i  no  projoi'ting  border,  nor  have  the  othcre  on  the  outer  sidi^. 

On  tlie  shore,  iramedintely  ojipoaite  two  small  islands  of  ealc!ireo(i» 
rock,  culled  Monkey  Island  and  Rat  Island,  is  a  moHs  of  the  saine 
eaJoareoiis  ruck,  abont  400  yards  in  length,  50  in  breadth,  and  10 
in  height,  lying  on  a  bed  of  clay.  Separated  from  this  by  a  hltle 
ahnllow  bay  about  .50  yanla  wide,  is  another  mass  of  the  stiine  rock, 
about  loo  yards  lonp-,  and  of  the  snnie  width  as  the  other,  Ths 
lino  of  separation  between  the  limestone  and  the  clay  is  clearly  de- 
fined. It  nppeare  that  formerly  {bnt  not  at  all  within  the  ri'meiii- 
brance  of  the  oldest  inhabitant)  the  projection  of  the  limestone  otw 
the  clay,  seaward,  was  much  Kroftter  than  at  ijresent ;  and  muiy 
luige  masses,  having  lost  their  support,  have  fallen  off,  and  are  lying 
on  the  shore  beneath, exhibiting  a  perfect  correnpondence  in  rarfiee 
at  the  point  of  fracture.  The  whole  of  this  mass  is  free  from  the 
sandstone  covering,  and  exhibits  no  clear  traces  of  having  borne  trete, 
lis  substance  is  permeated  in  every  direction  by  crystal*  of  earho- 
natc  of  lime,  which,  on  the  sea  side,  are  covered  with  a  pink  b- 
cmstation  consisting  of  oxide  of  iron,  .^.t  the  base  of  the  supom- 
cumbent  mass  is  a  bed  of  crystals  of  carbonate  of  lime,  six  or  eight 
inches  in  thitknoss  ;  and  stalactites  of  curious  forms  depend  from  it» 
overhunshig  parts  on  the  hind  side,  where  this  mass  ahntA  on  a  smiill 
plain  of  ferruginous  clay,  in  which  are  elliptical  boulders  of  basalt, 
which  serve  as  nuclei  to  coiiceiifric  layera  of  sand,  hardened  into 
atone  by  a  large  portion  of  oxide  of  iron.  Tliis  spot  is  overflowed  at 
high  water;  and  these  nuclei  project  above  the  surrounding  surface, 
showing  a  clear  section  of  their  several  enclosures. 

On  various  parts  of  the  coast  of  Mauritius,  maaaca  of  ealcareou," 
■tone,  such  as  are  here  mentioned,  are  seen  lying  on  the  sand,  but 
always,  I  behcvc,  in  close  proximity  to  the  sea.  Two  such  masse* 
e.vist  at  "  Anse  Banibou,"  in  Grand  Port,  and  one  at  Turtle  Bay, 
on  the  north-western  side  of  the  island ;  and  an  islet  at  the  en- 
trance of  the  Grand  Port,  called  "I'lle  des  IWhes,"  is  of  the  same 
formation.  This  last  is  e."qi08cd  to  the  action  of  powerfiil  currenB 
on  both  sidca,  and  has  been  considerably  diminished  in  site  witbill 
fifty  years. 

Great  masses  of  coral,  some  of  forty  or  fifty  tons'  wdght,  are  seen 
on  various  spots  on  the  shores  of  Grand  Port,  at  a  distance  of  a 
rgnnrtcr  of  a  mile  from  the  sea,  and  at  least  fifty  feet  above  its  levrL 
These  are  of  a  species  not  row  found  here  in  a  living  state. 

Near  the  Charoarel  Falls,  at  Blaekriver.  at  about  ItOO  feet  abore 
the  sea,  is  n  large  quantity  of  old  eonil.  of  species  still  existing  here: 
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and  not  Tar  from  this  spot  is  a  mountain  conaisting  in  great  port  of  a 
■oft  aluminitus  stone,  of  a.  grejisb  colour.  A  road  cut  along  the  side 
of  this  niLiuntoiiL  eshibita  in  this  stone  a  number  of  concentric  rings 
&om  one  to  twenty  foet  in  diameter,  coloured  witli  oxide  of  iron. 

The  most  extraordinary'  feature,  perhaps,  in  the  Oeology  of  Uau- 
ritiuB  ia  a  double-ht^ded  mountain  adjoining  tho  range  whicb  sopa- 
ratCH  the  districts  of  Gruud  Fort  and  Flacq.  Thia  is  about  a  thou- 
sand feet  high,  and  the  hi'ada  are  rounded  in  a  very  remarkable 
manner.  It  consists  oitlirclj'  of  hexagonal  prisms,  from  one  to  five 
feet  in  diameter,  eomposed  of  aluminoos  rook,  of  a  light  greenish 
grey,  with  minute  black  spots.  It  is  bo  soft  aa  to  bo  ea^y  cut  with 
a  chisel  or  saw. 

The  facility  with  which  thin  atone  ia  wrought  induced  soma 
persons  to  employ  it  for  a  time  ;  but  it  ia  not  aiiitjid  tor  building- 
purposes,  as  it  urumbles  away  very  rapidly  under  the  action  of  th« 
atmosphere. 

In  various  parts  on  the  Cflast  of  Grand  Port  may  bo  seen  masses 
of  columnar  bas.ill,  the  prisms  of  which  vary  in  diameter  from  sii  to 
fifteen  inches  ;  those  have  evidently  been  detaebt'd  from  the  "  Lion  " 
Mountain,  at  the  foot  of  which  they  li^i.  One  such  mass,  of  sixty  or 
eighty  tons'  weight,  is  to  be  seen  on  the  sido  of  a  mountain  at  least 
(wo  miles  from  any  similar  formation. 

In  many  plates  a  mass  of  molten  stono  has  been  poured  down  on 
bed  of  clay,  itself  overlying  a  stratum  of  stono. 
In  the  north-ejistom  part  of  the  ialaudis  a  spot  comprising  an  area 
of  t«n  or  twelve  siiuare  miles,  called  "  la  I'laino  des  Roches."  This 
ia  covered  almost  entirely  by  a  band  of  rock,  generally  becoming 
thinner  towards  the  eea,  where  it  ia  from  six  to  ten  inches  in  thick- 
ness. This  stratum  lies  on  a  bed  of  loam  of  about  equal  tbicknosa 
with  itself.  Its  surface  hcara  the  appearance  of  water  npplcd  by 
the  wind.  In  many  spots  there  oecur  spaces  of  some  hundreds  of 
B<]aare  feet  without  a  fissure,  forming  what  are  locally  and  aptly 
colled  "  paves."  In  other  spots  conical  mounds  are  observed, 
Taryinp  in  size  and  height,  which  have  evidently  been  formed  by 
some  upheaving  force  exerted  in  the  centre,  whence  radiate  crocka 
extending  to  the  circumference.  Sueh  mounds  are  often  teen  in 
other  parts  of  the  countr}',  but  arc  nowhere  so  freijuent  aa  on  this 
»pot.  They  offer  most  convenient  stones  for  building,  the  upper  and 
lower  surfaces  being  parallel,  and  a  little  breaking  at  the  edges 
being  all  that  is  required  to  prepare  Item  to  form  symmetrical  walls. 
They  are  largely  employed  in  the  wall  skirting  the  railway. 

The  fertile  soil  beneath  this  great  extent  of  rock  enables  trees 
and  grass  to  dourish  wherever  a  fissure  admits  their  seeds :  and  in 
«omc  plaees  cane-holes  are  broken  through  the  ovcrlj'ing  stone ;  and 
the  plaotatious  made  there  thrive  well  in  wet  seasons.  This  part  of 
the  country  offers  nnraeroiia  other  ])roofs  of  the  di^hirbanco  <rf  tlie 
upper  strata  by  subterranean  forces. 

Oxide  of  iron  in  pisiform  nodules  occurs  in  many  spots,  and  was 
thought  of  sufficient  importmico  to  cause  the  establishment  of  foun- 
dries by  Governor  Labourdonnai''.     These  supplied  a  great  portion 
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of  the  iron  cmjiloyed  hy  him  in  ahip-huildiu^ ;  but  the  rapid  iWtnic- 
tion  of  wood  netessuy  to  keep  np  thc»c  works  caused  tiuir  s'petAy 
ubundonmcnt.  A  lai^  quantity  of  scoriic  from  thcee  foniflcM  wai 
found  during  the  construction  of  tlic  railway,  and  ercn  some  pigs 
of  iron.  Tiiiii  veins  of  hepatic  iron-ore  occur  in  many  plaws.  It  is 
nsually  coloured  searlot  on  its  under  gurfiice,  and  has  been  found  by 
esperiment  to  contain  more  than  70  per  c«nt.  of  pure  mettJ. 

In  thy  northern  part  of  the  iilniiU,  at  a  npot  called  "Unpon," 
and  in  one  or  two  other  placed,  is  found  o  white  suft  earth  Icnaiij 
termed  "  bono  blanche,"  which  supplieB  the  eottam  with  both  plaster 
and  whitewash.  It  appears  to  be  formed  of  a  moss  of  doMmpoKd 
madroporcH,  but  posacMca  more  conEUjteiico  than  would  be  especbd 
&om  such  a  mntcrinl. 

I  now  venture  to  put  forth  a  conjecture  as  to  the  probable  cBur 
of  the  esistcQce  of  the  foMil-bcuring  islands,  and  the  masses  of  cal- 
careous rock  similar  to  that  which  forms  tlicm  on  the  shores. 

As  tbsailiiation  could  not  hove  taken  place  in  the  air.  there  mini 
have  been  a  subsidence  of  the  land-bearing  forests,  carryijig  thi-m 
below  the  water-line  ;  and  during  the  period  of  their  submersion  n  de- 
position of  simd,  which  hns  since  formed  sandstone,  took  place.  This, 
probably,  only  reached  to  a  portion  of  the  height  of  the  trees,  and 
that  part  wliich  remained  expnsed  to  the  air  rotlod  away.  Whcthrt 
the  pert'orutions  arc  thi;  work  of  litliophagous  or  xrloph.ipiiis  mol- 
luslis  I  cannot  prelciid  to  say;  hut  1  tbiuk  it  pruhable  that  the 
latter  were  the  asents,  as  I  hove  seen  wood  in  the  sea  hollowed  in 
a  manner  mnch  resembling  that  in  which  they  are  riddled,  rotri- 
faction  having  taken  place,  upheaval  followed.  As  the  calcarKiUS 
formation  is  of  considerable  antii)uity,  and  is  found  at  the  extrenutics 
of  the  island  and  beyond  its  proper  limits,  it  may  have  constituted 
part  of  an  island  larper  than  Sfauritius  itself,  and  of  jn^'atcr  antiquity, 
i  have  ascertained  hy  careful  observation  and  examination,  that  the 
present  extent  and  elevation  of  Mauritius  have  undeqcoue  no  per- 
ceptible change  since  the  first  regular  surveya,  made  upwards  of  » 
hundred  years  ago. 

In  conclusion,  I  may  observe  that,  on  most  parts  of  the  coast,  IIh 
land  rises,  immediately  Ix'foi'e  reaching  the  sea,  to  a  height  of  from 
(i  t«  i!0  feet.  In  the  lower  parts  this  rise  is  occasioned  hy  sand 
dunes  overlying  basalt,  and  in  others  hy  basalt  overlying  sand. 
This  appoars  to  mo  to  indicate  that  after  a  considerable  deporit  at 
volcanic  matter,  at  a  period  long  anterior  to  the  formation  of  Mauri- 
tius as  it  now  is,  a  second  outiwuring  took  (ilacc,  over  the  spot* 
where  the  basalt  is  nn  the  surface,  and  the  Ihiid  mass  was  partially 
arrested  in  its  downward  course  hy  (he  sand-hills  on  the  shore.  The 
loosenesa  of  the  heaps  of  pcoria,  which  form  the  elevations  mentionGd, 
«ppeani  to  favour  this  hypothesis. 
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RolKHt  Hi-nry  Scott,  Eaii.,  M.A.,  Hon.  Sue.  ^.0.8.1^  Director  of 
tbe  Mctf^irological  Department  of  the  Board  of  Tnido ;  and  Elijah 
WuJUin,  Esq.,  144  Kynt-road,  S.E.,  were  elected  FelloWH. 


^V    Tbn  foUuving  communications  wore  read: — 

i^r      1.  On  gome  Sba-watkb-lktkl  Mabes  on  the  C'oabt  o/Swedbs. 
Ik  Bj  the  Right  Hon.  the  Eabl  of  8blkibk,  P.Jt.S.,  F.U.S. 

^■Dtnuss  a  short  tour  in  Sweden  in  the  aununer  of  1806  I  hud  on 
opporl unity  of  examining  the  H«a-nmrks,  which  are  aujijioscd  to 
•how  some  change  in  the  relative  level  of  hind  mid  water,  both  in  the 
otf  of  liolhoia  and  on  the  west  coast  among  the  islands  oS  OUte- 
irg.  The  penend  belief  among  the  people  on  the  coast  Ihat  fho 
nd  is  rising,  or,  as  they  term  it,  the  wnLer  receding,  adds  a  good 
to  the  diffieultj-  of  the  inquiiy,  every  one  naturally  wishing  to 
Qw  something  to  coirohomte  the  general  belief. 
The  first  marks  I  saw  wore  two,  both  off  tlie  harbour  of  Gefle. 
Ill  Taiaday,  3nl  July,  18'Jfi,  I  went  in  a  sailing-boat,  with  two 
pilots  and  a  young  gentleman  of  the  place,  who  spoke  English  well, 
and  who  Tyliintcered  to  accompany  me.  We  had  a  brisk  wind  from 
wtst  and  sonth-wcst,  and  made  a  quick  nm  over  to  Lofgnmd, 
which  is  one  of  the  outer  range  of  isletH  ofl'  the  harbour,  and  is,  1 
oupfMjse.  some  twelve  English  miles  from  the  town.  I  was  at  onuo 
shown  the  mark  described  by  Sir  Clmrlcs  Lycll,  which  is  said  to 
have  boon  cut  by  one  Uudberg,  a  pilut.  I  cjtU  it  "  Rudbcrg's  mark." 
It  U  a  dale,  1731,  with  n  line  uudiTit ;  and  two  feet  sii  inches  (old 
Sweiiish  measure)  lower  down  there  is  another  date,  18^1,  with 
another  line  under  it ;  but  the  last  figure  ia  not  very  distinct,  and 
m/iif  be  a  4  ;  and  whi-n  I  saw  it,  the  water  was  one  foot  below  tliia 
lower  line.  It  appears  to  mo  that  the  murk  ia  not  npou  a  rock,  but 
u[>on  a  boulder-stone ;  and  I  should,  though  I  feel  much  hesitation  in 
ditfcring  from  anch  an  aulhorityas  Sir  C.  Lyell,  have  eaUed  it  gneiaa 
rather  than  njieo-sdiiHt.  Ify  reasons  for  believing  it  to  be  n  stone,  not 
a  rock  are; — that  all  the  rocks  I  sawin  the  neighbourhood,  where  I 
could  distinctly  see  that  they  wore  rocl^a,  were  much  mure  smoothed 
^^pud  rounded  off  at  the  top  ;  and  also  that  nearly  every  other  etone 
^^a  BQW  ill  the  island  was  eaadstone,  or  conglomerate,  of  a  reddish  or 
^lirown  colour.  1  coidd  see  nothing  that  1  could  be  sure  was  rock  in 
Hilu  in  the  Island  of  Liifgruud.  Tlie  bay  is  rather  on  the  north  than 
e  east  side  of  the  island,  and  the  place  where  the  mark  ia  seems 
me  open  to  tiic  Gulf  of  Bothuju.  There  can  be  no  doubt,  how- 
',  that  it  is  the  same  mark  seen  by  Sir  Charles  Lyell ;  it  is  near 
shore  of  the  boy  opposite  to  where  the  houses  are ;  the  place  is  a 
summer  station  fur  pilots  and  fishermen,  and  is  uninhabited  in  winter, 
but  ia  sometimes  visited  by  parties  coming  over  the  ice.  I  was  told 
that  soraetimcs  no  open  water  is  to  be  seen  here  at  all,  and  that  the 
ice  becomes  from  five  to  eight  feet  thick ;  this  1  conceive  must  be 
by  one  shtiet  sliding  over  the  top  of  another ;  it  ia  said,  too,  t«  carry 
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»boat  stones  of  several  hundredwpigiit  froecn  into  iLe  ice.  The  p3ota 
■aid  that  the  walcr  was  somewhat  low  in  the  harhour  tbiB  day.  1 
al60  found  the  marks  of  pitch  oozing  from  the  conglomerate,  described 
by  Sir  CharlfB  Lyell,  on  one  or  two  large  blocks  that  lie  on  the 
outer  (or  ea5tcni )  shore  of  the  ialand. 

After  spejidiiig  an  hour  on  the  iBlimd,  1  sailed  agnin  for  St,  Olof'i 
Stone,  in  Edski-sund.  This  is  an  euornioiiB  boulder,  some  forty  or 
fifty  feet  high  above  the  water  ;  it  lies  a  few  yards  fn^in  the  shore, 
wbieh  is  covered  with  loose  stones  of  no  great  size  ;  it  is  of  gudu, 
1  think ;  aud  at  no  great  distance  (say  5U  to  lUi.'  yards)  there  are 
rocks  i»  lilv  of  the  same,  very  much  roundt-d  by  glacial  action,  but  a 
good  deal  sjilil,  apparently  by  aubseijucnt  frost,  A  date  (1&201  ia 
clearly  seen  upon  it,  on  the  side  of  the  stone  furthest  from  the  shore 
near  which  it  lies;  but  there  is  no  horiBonlal  line  near  the  date.  A 
little  to  the  right  of  a  person  looking  at  it,  and  about  two  feet  lower 
than  the  date,  there  ia  a  horitontal  lino,  which  can  be  more  eanty 
felt  than  seen.  This  line,  as  near  as  I  could  meaeurc  (but  the  water 
was  uot  quite  still)  was  fifteen  inches  above  the  water.  I  could  not 
find  out  whether  this  was  the  mark  Sir  Charles  Lyell  saw.  The  hori- 
xonlal  line  is  upon  the  most  projecting  part  of  the  etone,  which  ovcor- 
hangs  below. 

On  the  5lh  July  I  went  to  examine  the  mark  on  the  Island  of 
Graso,  put  there  by  a  person  of  the  name  of  Olof  Flumen,  who  was 
Buperintendcnt  of  the  pilots  on  the  coast,  and  was,  I  believe,  a 
Swedish  naval  officer.  This  I  call  Olof  Fluuien's  mark.  The 
Island  of  Griiso  is  a  long  and  not  very  broad  island  that  runs  along 
the  coast,  having  a  navipable  i-hamnel  within  it.  The  north  end  of 
the  island  is  some  eight  English  miles  from  the  town  of  Orcgrund, 
which  ia  nearly  abreast  of  the  middle  of  the  island.  The  mark  is 
some  four  miles  to  the  southward  of  the  town,  and  just  about  the 
place  where  the  channel  is  narrowest  and  most  encumbered  with 
rocks  and  islands.  It  is  on  the  perpendicidar  face  of  a  small  pre- 
cipice that  looks  rather  as  if  it  had  been  quarried  (but  I  do  not 
believe  that  it  baa  been  so) ;  it  is  exactly  as  Sir  Charles  Lyeli  de- 
scribes it,  and  is  on  this  day  (5th  July,  ISWi)  about  six  incht^  (not 
more  than  seven  certainly)  above  the  level  of  the  water,  which  was 
not  quite  still.  Sir  Charles  Lyell,  in  1834,  saw  it  five  inches  above 
the  water.  Though  there  is  no  perceptible  lunar  tide  here,  there  i« 
a  good  deal  of  rise  and  fall  of  the  walcr.  I  was  told  that  about  two 
years  ago  it  rose  two  feet  and  a  half  in  a  few  hours :  a  heavy  gale 
followed,  but  not  on  the  same  day.  Near  Oregmnd  I  saw  a  lagoon, 
which  had  a  narrow  channel  about  thirty  yards  long,  tliat  seemed  Ifl 
have  been  cleared  out  to  let  a  small  boat  pass.  On  the  5lh  July  the 
water  was  running  info  the  lagoon  from  the  sea,  on  the  (ith  the 
current  was  running  the  othfi-  wai/^-ia  neither  ease  strongly.  This 
was  ell  I  observed  connected  with  the  sea-marks  on  the  east  coast 
of  Sweden. 

On  the  west  coast  I  examined  four  marks:  the  one  furthest 
to  the  north  is  one  put  upon  a  rock  by  Sir  Charles  Lydl  at  the 
pilot-station  at  Gulholmen,  about  eighteen  to  twenty  English  miles 


.1867.] 


UBU  anLKIBK — BBA-WATEK-LETKL  UA&K8. 


1»3 


u^.^.. ........ ^. 

^^  BmoU  creek  that  runs  tip  close  to  the  Tiitagc.  and  b  to  thu  south  of 
the  Post-house,  as  Sir  Oiarkia  culk  it,  whiuh  in  the  only  toterahle 
hou«e  in  the  villago,  aud  is  also  the  Inn  aa  well  as  the  Ktoam-boat 
Agency.     On  the  18th  July,  I>S'l<i,  the  wntcr-Iiue  belonging  to  tho 
mark  waa  just  three  inches  above  tlie  anrface  of  the  water.     Tho 
tmikeoper,  vho  showed  too  tho  mark,  anid  tliat  ho  considered  tlie 
water  at  present  rather  hifih  for  (ho  aeasoa  ;  but  the  men  of  a  aail- 
ing-boat,  in  which  I  returned  to  ILarstrunU,  said,  on  the  contrary, 
that  they  thought  it  rathor  low.     The  other  three  marks  I  aaw  wero 
near  Moratrand,  though  none  were oa  the  Island  of  Marslrand  itself. 
The  lirst  I  suw,  which  was  tlio  one  furthest  to  tho  uorlh,  is  on  a  rock 
jiisl  ahreast  of  the  northernmost  part  of  tho  town.     This  mark  in  a 
row  of  four  jmnper-holes,  each  about  an  inch  deep,  and  placed 
between  1  and  2  inches  apart  in  a  horizontal  row,  with  the  date  1821 
orer  them.     I  call  it  tho  Four-Holes  Mark.     I  have  since  hoard 
that  it  was  put  there  by  one  Nils  Bninskrona ;  there  is  an  N.U. 
oreriL     On  the  ITth/ulj-,  ISttfJ,  the  water  wasjuat  up  at  the  hole; 
oa  the  19th  it  was  six  inches  lower,  as  near  as  I  could  measure  it ; 
but,  the  rock  not  being  perpendicular,  it  was  difficult  to  measure 
accurately.    This  mark  is  not  mentioned  at  all  by  Sir  Charles  Lyeli. 
The  rock  upon  which  this  mark  is  placed  is  a  hard  gneiss  rock,  and 
as  little  like  anything  bituminous  as  any  rock  I  over  aaw ;  and  yet 
it  had  the  appearance  of  Hack  pitch  oozing  from  it,     I  thought  at 
first  that  some  recently  pitched  boat  must  have  rubbed  against  it ; 
but  the  pitch  seemed  too  much  ingrained  for  that.      On  looking 
closer,  however,  I  saw  that  the  rocks  bore  marks  of  fire,  and  I  found 
afterwards  that  on  May  Day.  or  Midsummer,  or  some  such  festival, 
they  were  in  the  habit  of  burning  a  tar-barrel  now  and  then  on  the 
top  of  this  rock.     The  other  two  marks  were  put,  aa  I  was  told,  by 
■    Captain    Cronatadt,  n  Swedish   engineer, officer  (and  I  shall  call 
them  Captain  Cronstad's  marks),  in  tho  year  ( A  R)  1 77",  when  taking 
levels  with  a  view  to  cutting  a  canal,  which,  however,  was  never 
finished,  and  for  which  another  lb  now  subetituted.     The  first  I  saw 
WAS  on  the  island  of  Bakkaliolm,  close  to  tho  landing-place,  and  just 
dicing  the  village  of  Mdrstrand ;  it  is  upon  a  very  shelving  rock, 
nearly  flat,  in  fact,  which  made  it  difficult  to  measure;  but  the 
nurk  was,  on  the  19th  July,  seven  inches  perpendicular  obovo  tha 
actual  level  of  the  water,  and  about  fifteen  above  a  place  to  which, 
foim  the  appearance  of  the  weed,  it  seems  generally  to  retire  in 
summer.    This  mark  aeems  not  to  have  bcon  observed  by  Sir  Charles 
LyeU.     The  last  mark  I  saw  was  the  one  observed  by  Sir  Charles 
LyeU,  and  is.  if  I  am  not  mistaken  in  my  estimate  of  the  distance, 
an  English  mile  from  the  town  of  Maratrand,  on  the  island  that 
faces  the  town  at  the  opposite  aide  of  the  harbour,  called  the  Island 
of  Koon.     It  is  at  the  fool  of  a  precipice  some  fifty  feet  high,  I  sup- 
pose, Houth-eaat  of  the  town.     The  letters  are  shaped  in  tho  way  that 
ho  describes,  owing  to  the  way  in  which  the  gneiss  is  stratified,  for  the 
conveoiince  of  carving  the  letters  on  a  materiaJ  of  uniform  hard- 
ness and  similar  grain.     Without  his  measurement  I  could  never 
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hsvc  found  tho  proper  mark.  I  found  a  line  just  tweiity-one  incbw 
bcluw  the  uyphcr,  and  that  lino  ia  now  (lUth  July,  lt:-66)  just  seviai 
inches  above  tho  wotcr-levol.  He  givw  it  on  liith  July,  1834,  a> 
being  tfln  inehce  above  the  water ;  bo  that  the  water  is  actually  three 
inches  higher  against  tho  rock  than  when  Sir  Charlee  Lyell  observed 
it.  ThcTii  is  another  lino,  apparently  cut  since,  at  tlie  dibtancc  of 
nini;  inchoa  abovo  tlie  old  one  ;  and  Uicre  iu  another  bixUen  iuchet 
below  it,  and  nine  below  the  present  watt-r-lcvel ;  iiud  tlierc  i«  a 
date  between  ttium  (1S47)  ;  but  I  did  not  hear  who  had  put  it  then 
or  out  these  lines.  I  think  the  old  lino  and  the  date  must  havv 
been  rcirushed  at  the  Hamo  tlmo.  Tho  water  must  have  been  s 
good  deal  lower  when  thia  last  line  was  cut  than  now  ( 19lh  July, 
ISfiti) ;  fori  eun  Bcurcely  imagine  a  person  cutting  this  mark  undrt 
the  water,  nor  can  1  divine  ou  object  for  doing  so.  These  an.'  itU 
the  morkH  1  saw. 

I  heard  a  curious  story  at  Maistrand  a  prnpn*  ot  change  of  loveL 
There  is  an  inland  called  Sleningsiin,  ou  which  stands  a  chim'b 
called  Norum.  A  hill  not  far  off  partly  conceals  tlie  church  fnim 
the  top  of  another  hill  beyond;  both  hillji  are,  and  alwavs  han' 
been,  bare  rucks  at  tho  top.  It  is  said  hy  some  of  the  old  peopli; 
that  half  a  century  ago  ot  more  only  thp  top  of  the  spire  was  riaiUe ; 
but  now  the  roof  of  the  ohim-h  can  bo  seen.  The  gentleman  wh", 
in  reply  to  my  ini)uiric8,  gave  me  tho  names  of  the  jilacea,  and  tu 
whfira  the  eUiry  was  familiar,  though  ho  Hcemcd  inclined  to  laugh  at 
it,  hinted  that  the  level  of  a  man's  head  above  the  ground  was  not 
the  same  at  ten  years  old  and  at  twenty.  I  coulil  heiir  nothing  of 
any  earthijunkefl  ever  having  been  felt  in  this  port  of  Sweden. 

Aniiing  some  people  in  Sweden  an  idea  prevails  that  while  the 
north  jiurt  of  the  country  ia  rising  from  the  sea,  the  south  is  sinking 
midiu'  it ;  but  if  I  am  not  mistaken,  the  state  of  the  water  iu  the 
dileb  of  tho  citadel  of  Maliuo  contradicts  ttiis  idea,  us  there  st^mt 
to  have  been  no  serious  ehauge  of  level  during  the  ccnturiwi  this 
^tch  has  existed ;  il'  I  am  not  misiuforraed,  it  was  hero  that  Hep- 
bum,  Earl  of  Uothwell,  ended  his  days  in  confiuenient. 

Though  not  immcdialely  connected  with  the  sea-marks,  I  may 
meution  another  very  curious  phenomenon  that  1  saw  at  UarGtrand. 
The  rocks  hero  are  hard  gneies,  and  very  much  marked  with  those 
Bcratehes  generally  attributed  to  gincial  action.  A  number  ot  ruiiud 
holes  exist,  like  those  sometimes  worked  by  the  water  neiir  water- 
falls, or  by  the  waves  on  tho  sea-shore,  and  which  ore  mude,in  fact, 
by  loose  stones  moved  hy  the  current  or  the  waves.  They  were  of 
different  sizes,  from  a  foot  and  a  half  to  above  six  feot  in  diameter. 
I  could  not  ascertain  the  depth,  as  the  bottom  was  lull  cither  of 
■water  or  of  earth  and  rubbish,  which  I  hiid  no  means  of  removing; 
but  I  saw  one  that  was  certainly  over  six  feet  deep.  Were  1  to 
thoorixo  about  how  the  water  that  moved  the  stones  that  bored  thtse 
holes  was  itself  set  in  motion,  I  would  suggest  that  the  glaciers  tli«t 
may  have  made  the  scrutchcB  may  have  had  holes  ojialogous  t« 
thoao  cidled  "moulins,"  I  helieva,  in  Switzerland,  down  which  water 
fiUls  with  some  force,  and  which  I  believe  are  olwaj-s  in  the  same 
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ce,  though  Hlo  glucier  movtia  forvaitl  bodily ;  but  this  is  mere 

"eonjecture. 

I  have  DOW  detailed  all  that  I  have  seen  of  thcae  marks,  and  what 
I  heard  from  pcoplo  on  tho  spot.  I  would  wish  to  Icavo  the  iiifor- 
etux9  to  be  drawn  from  these  obaervutiomt  to  others  more  com- 
petpnt  to  reason  on  these  subjects ;  but  it'  I  am  usked  what  I  think 
of  them  myself,  I  must  say  diat  tbfy  prove  nothing.  The  truth  is 
that  the  daily  and  weekly  alterations  in  the  level  of  tlio  water 
oauseil  by  changes  of  the  wind,  and  somi.'timcB,  1  believe,  hj'  winds 
not  felt  at  tho  sjKit  where  the  change  of  level  takes  place,  are  ho 
very  conaiderablti  thnt  anything  that  may  have  taken  place  in 
tiaity  years  is  almost  imperceptible  in  compariaon.  Tor  iiiataneo, 
I  was  at  Uaratrand,  and  saw  Che  water  up  to  the  four-holeit  mark 
on  the  17th  July,  IbdG ;  on  Iho  18th  I  saw  the  wator  three  iuuhes 
below  the  mark  Sir  Charles  l.yell  tut  at  (iulholmen,  whiuh  lies  only 
twenty  miles  to  the  northward;  and  on  the  lUlh  the  water  was  six 
incbeE  below  the  four-holes  mark.  Now,  had  I  seen  8ir  Charles 
Lycll's  mark  on  tlie  17th  it  is  quite  possible  that  I  might  have  aeeu 
the  water  exactly  at  his  mark ;  and  it  b  equally  possible  that  on  the 
19th  I  Bhould  have  found  it  sis  inches  lower.  From  thia  I  inler 
at  until  the  average  level  is  mort  cle.irly  ascertained,  no  inference 
nn  be  drawn  from  these  mnrki*.     When  1  first  saw  the  marks  at 

'Gefle,  cHpeciaUy  Rudberg's  mark,  I  imagined  that  there  was  proof 
positive  of  the  regular  change  of  level ;  but  there  are  considerable 
elements  of  uncertainty  about  them.  The  mark  on  8t.  Olof's  stone 
is  so  indistinct,  that  it  can  only  be  of  use  in  cuniiexiori  with  other 
marks;  and  there  arc  tn'o  eircumstancea  connected  M*iLh  Uudberg's 
mark  that  iuterfere  materially  wilh  any  certain  inJcrcueo  from  it. 
There  is  no  written  document  I  could  hear  of,  to  ascertain  the  fuel 

^that  the  original  mark  was  not  placed  to  mark  some  unit»ually  high 
evel  of  the  water ;  indeed  there  is  no  clear  evidence  that  I  have 
let  witli  that  the  horiiiontHl  line  was  eut  at  the  water-level.  Be- 
sides this,  if  1  am  right  in  my  eonjf^cture  that  it  is  a  loose  ilone, 
and  not  a  rocl;  may  not  that  stone  rest  upon  a  shelving  rock,  up 
which  the  pn*sure  of  the  ice  from  the  Gulf  of  liothuia  may  have 
nioTcd  it?  If  a  stone,  it  is  clearly  too  large  to  have  been  lifted 
from  its  place  by  being  frozen  into  any  modem  ice-field;  but  tho 
pressure  of  a  mass  of  iec  estending  for  many  miles,  coming  in  urged 
by  a  strong  gale  from  ihe  Gulf  of  Bothnia,  may  easily  bo  conceived 
to  have  moved  it  a  httlc  way  up  an  inclined  plane.     I  merely  men- 

I  tion  these  things  as  bciog  sufficiently  pi'isilih  to  throw  a  great 
amount  of  doubt  over  the  inference  to  be  drawn  from  tho  present 
position  of  this  mark  relativelj'  to  the  level  of  the  water. 

1  thiu-k  I  saw  lir  and  spruce-trees,  near  the  east  coast  of  Sweden, 
owing  BO  little  above  the  present  level  of  the  water  that,  had  it 
been  as  mnch  higher  in  1731  as  Itudborg's  mark  would  indicate, 
they  must  have  began  to  grow  from  under  water,  a  thing  of  rourss 
ini]M>ssible.     But  to  ascertain  this  neturately  I  should  have  reijuircd 

kB  levelling  instrument,  as  woU  as  permission  to  out  the  trees  to  find. 
out  tlicir  age. 
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Sinoe  writing  the  most  of  this,  I  have  recdved  from  Sweden  a 
tranalatiou  of  a  report  by  Mr.  0.  Widell  upon  the  toorkB  at  Mar- 
atmnd.  I  waa  happy  t^i  find  that  he  had  come  to  the  saaie  cuticlu- 
sioii  witli  myself  as  to  the  uncertainty  of  any  inferences  to  lie  drawn 
at  prfKcut  fi'um  these  marks.  Me  mentions  in  this  paper  an  appear- 
anee  of  a  daily  riso  and  foil  of  the  witter,  wliich,  if  I  understand 
him  right,  takes  place  at  the  same  hour,  uud  therefore  cannot  be  a 
lunar  tide,  hnt  must  depend  on  a  sort  of  land-  and  aea-breczo.  I  did 
not  observe  this,  though  it  may  have  taken  plaoe.  I  may  mention, 
at  the  same  time,  that  I  was  under  great  obligatione  to  that  gentle- 
man, who  is  the  Kettor  uf  the  Atadomy  at  ilaratrand,  and  kindly 
aesisled  uie  in  looking  fur  the  marks. 


2.  On  a  Post-Tertisky  Lignite,  or  Peat-Bkr,  in  the  District  of 
Ki.fTYRE,  AReTLLSHiBB.  By  Hls  Uruco  the  Duke  of  Aksvll, 
K.T.,  D.C.L..  F.R.8.,  F.Q.B. 

[The  publication  of  tbia  paper  is  postponed.] 
(Abstract.) 

A  SECTION  of  the  Peat-bed  was  seen  in  a  bank  cut  through  by  a  small 
stream  near  the  Tillage  of  Southend.  The  bank  appears  to  belong 
to  the  "  Old  Coast  Line,"  which  is  so  well-marked  a  feature  around 
most  parts  of  the  west  coast  of  Scotland.  The  Peat  at  the  point  de- 
scribed is  3  feet  9  inches  thick  ;  above  it  is  a  bed  of  fine  clay,  from 
13  to  14  inches  thick,  containing  hazel-nuts,  followed  hy  a  bed  of 
fine  yellow  sand  4  feet  thick,  which  is  succeeded  by  abed  of  coarse 
gravel,  with  small  boulders  of  the  thickness  of  14  feet. 

About  400  yards  further  up  the  stream  there  is  a  bed  of  fine  black- 
blue  clay  with  Mussel-Bhells. 

These  bcd-s  appear  to  lurnish  evidence  of  some  five  or  sis  different 
changes  of  level.  ( 1 )  The  Peat-bed  waa  depressed  under  shallow 
and  very  muddy  water,  depositing  the  bed  of  fine  day  ;  (2)  a  further 
depression  subjecled  this  mud  to  an  inroad  of  the  sea,  bringing 
with  it  the  sand  which  overlies  the  cliiy;  (3)  a  further  depression, 
or  possibly  a  partial  elevation,  exposing  the  same  surface  to  some 
strong  current  or  littoral  action,  brought  down  upon  it  the  bed 
of  coarse  gravel :  (4)  all  these  beds  were  consolidated  and  re- 
elevated  above  the  sea;  (3)  another  depression  enabled  the  sea 
to  erode  the  valley  of  which  the  "  Old  Coast  Line  "  forms  the  boun- 
dary, and  in  whidi  this  section  is  exposed.  A  long  period  seems  to 
have  followed,  during  which  this  Old  Coast  Line  formed  the  coast  of 
Scotland ;  and  during  that  period  the  upper  Mussel-bed  seems  to  have 
been  deposited.  (6)  A  final  elevation  of  the  land  determined  the 
present  coast-line,  and  left  the  old  one  as  it  now  appears — subse- 
quently modified  hy  atmospheric  action,  and  cut  through  by  streams. 
All   these   changes  occurred    during  what,  geologic^y,   mnet   be 
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called  tbe  existing  period,  as  the  Tcgctable  remains  iu  the  Post,  and 
in  the  Clay,  seem  to  be  all  refcroblc  to  exisUng  apeciffl. 
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Makch  20,  1867. 

James  Daiiford  Buldry.Esq.,  S  Queen's  Square  Place,  WestTninBlcr, 
ffi-W. ;  and  Coutta  Trotter,  Esq.,  10  Ciidogan  Place,  S.W„  wcro 
I' elected  Fellows. 

TTie  following  conimunieations  were  read  ; — 

1.  Kbpobt  on  Rbcest  Dibc-overies  o/(iold  in  Nkw  BauitswirK. 
By  W.  8.  8hea,  Esq. 

[CoinmunicBled  b;  tbo  Rt.  Hon.  the  Earl  aC  Camorron.] 

(Abstract.) 

Hr.  Shea  gives  in  his  report  a  detailed  account  of  hia  expIoratioDi 
ioto  the  pold-Hearing  gravpJs  of  certain  riTcr-vnlleya  in  the  counties 
Victoria,  Northumberland,  Curlcton,  and  York,  in  Ci-ntrnl  New 
Bninswick.  He  has  been  einibled  therc-from  to  draw  the  following 
inferences: — (1)  Thut  the  ga]d  in  theae  alluvial  deiwaita  is  derived 
from  the  quartz- veins  penetrating  the  rock  of  the  district;  (2)  that 
the  gravtrl.  which  contains  pebbles  of  h.11  siaes,  is  derived  from  the 
diainlegiation  of  the  rocks  of  ihe  district;  and  (3)  that,  judging 
from  the  richness  in  gold  of  paying  drift  in  Cttlifomia,  it  is  proboblo 
these  auriferous  gravels  will  pay  also. 


t 
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2,  On  the  Ouconntr  of  Coal  on  Ou  EAsiEair  8wpb  of  the  Abdes. 
By  W.  WHttBLWEroBT,  Esq. 

ICommuDifsIed  by  Sir  E.  L  Murchlson,  Bart,  K,C.B.,  F.H.B.,  Ao.] 

(Abatrsrt.) 

Is  this  paper  the  author  reports  the  occurrence  of  beds  of  Coal  on 
the  eflstem  slope  of  the  Andes,  between  the  cities  of  Cordova  and 
&an  Juan,  about  25  Icuguus  eaet  of  tbo  latter  city. 


3.  On  tlu  PBBaEKcE  of  the  Purbbce  Bens  at  Bkiu.,  in  BvcEi?iaHAX- 
SHIKB;  and  on  the  ScPEaiOR  Estuahise  SiNos  there  and  at  certain 
placet  in  OsFottusmaB  and  Wiltbhikk.  By  the  Itev.  P.  B.  Bhodib, 
M.A.,  F.0.8. 

Thr  existence  of  the  Purbeck  beds  at  Brill  •  not  having  been  yet  accu- 
rately determined,  it  seems  desirable  to  notify  the  fact  of  their  oc- 
currence there  between  the  estuarine  sands  (or  Hnstings  sands)  of 
•  [  ("rrff  Mfm.  Q«ol.  Suirey,  Eiplanition  of  Bhe«  45,  p.  47.— Bmr.] 
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ProfcsBor  Phillips,  and  the  Portliiiid  Btono  below.  In  a  fisit  I  lately 
paid  lo  that  Wi'U -known  locality  for  Portland  fossils, i^saw  there  sevcml 
mnescs  lying  about  of  a  close- graiuud,  concrctimiarj',  drab- coloured 
limestone,  very  different  lithologically  from  the  Portland  Oolite, 
which  attracted  my  attention.  The  average  thickuoss  of  the  blocks 
was  from  six  to  eight  inches ;  and  on  the  iipjior  surfiico,  which  was 
coareer  and  somewhat  sandy,  I  detected  Cypris  and  abundance  of 
fiah-bones  and  scales,  including  two  entire  fish-jaws  with  teeth  ;  but 
I  could  not  find  any  shells.  The  aspect  of  this  hmcstone  was  so 
decidedly  that  of  a  freshwater  deposit,  and  so  Birailar  to  certain  of 
the  Purbeck  strata  which  I  have  studied  in  Wilts  and  Borset,  that, 
without  having  discovered  a  single  fossil,  1  should  have  felt  satisfied 
that  it  was  not  of  marine  origin  and  was  quite  dlslinct  froni  the 
Portland  Ooli to.  It  has  a  very  irregular,  sphiitcr}',  and  uneven  frac- 
ture, and  reHcmbles  tlie  "  cap ''  of  the  Island  of  Portland,  to  which  no 
doubt  it  may  bo  referred,  and  forms  a  reduced  ei|uivalunt.  It  aociiiB 
also  to  resemble  the  lower  and  harder  jiortion  of  the  "  jwndle  "  at  ong 
of  the  pita  at  'Whitehui'ch,  described  by  Dr.  Pitton  •,  which  eontaiim 
houes  and  scales  of  fish. 

ITie  stone  had  evidently  been  proctircd  from  the  base  of  the  cstua- 
rine  saiids,  though,  unfortunately,  the  excavation  had  been  so  filled 
up  that  it  was  impossible  to  detect  this  uudoubted  remnant  of  the 
PnrlHJck  formati{m  in  sHa.  However  much  reduced  in  bulk  these 
frcMhwater  strata  are  iu  this  direction,  it  is  interesting  to  know 
that  they  are  not  altogether  absent  here,  as  they  had  not  been 
previously  noticed  either  by  Dr.  Pitton  f  or  Professor  Phillips  J, 
and,  although  I  huve  paid  several  visits  to  Briil,  I  never  before 
was  able  to  detect  them. 

There  is  also  n  considerable  development  of  the  estuariue  BuudB 
above  the  Purbeck  beds,  forming  the  summit  of  the  hill.  In  the  intiw- 
calaled  ironstone  bands  which  ore  usually  associated  nith  these  sunds, 
I  found  a  small  J'tiludiiia,  coarsely  but  strongly  ribbed,  aiid  nppu- 
reully  distinct  trom  any  fig\ired  and  described  by  Professor  PhiUiiie. 
I  have  also  obtained  J'liluiUnii  subtniJjitlnla ,  Phill.,  and  Cyrrna 
■nifdiu  in  the  same  sands  at  Whcatly  and  Horsepath,  in  Oxfordshire, 
and  also  Palutlimr,  many  yeais  ago,  in  the  Yale  of  Wardour,  in 
Wiltshire,  there  associated  with  Cyrlos  or  Cyrina,  and  a  [>orlion 
of  the  carapace  of  a  Tortoise,  perhaps  Triony.r.  Whether  these 
sands  aro  really  the  ei[uivalentB  of  the  Hastings  Sand,  or  of  the 
estuariuo  beds  intercalated  in  the  Lower  Grccnsand,  as  suggested  by 
Professor  PhiUips,  it  is  certain  that  they  contain  definite  species  of 
freshwater  or  cstnarino  shells  over  a  widc-Hpread  area,  and  deserve 
a  more  curcfiil  examination  in  aU  the  districts  where  they  occur. 
The  Unionea  are  6o  rare  that  I  have  never  yet  been  fortunate  caougb 
to  find  one  ;  but  I'uluHinit  and  fragments  of  Plants  arc  not  nncom- 
mon^and  the  latter  occtir  at  Drill  and  \Vlicatly,  not  oidy  in  the  iron- 

■  Trans.  Gw>!-  Soc.  2nd  scrion.  toI.  iv. 

t  ■■  Meuioir  on  the  etratn  btlow  tho  CliaJk."    Trans.  Oool,  Soa,  2ud  soriw, 
col.  4. 
I  Quarterly  Journal  uf  the  Uealogiiad  Society.  Auguit,  1658. 
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stflno,  but  also  in  the  more  marly  portion  of  the  sands.  On  one  sido 
of  the  former  hill  these  sniidB  nr«  let  down,  iind  upjieur  at  a  much 
lower  level ;  for,  as  a  rule,  they  enp  the  hill.  In  the  Vulo  of  Wardour 

they  seem  to  have  been  moiJtly  denuded ;  but  hloeks  of  iroiiBtono 

^fcderived  from  them  nre  scattered  about  the  fields  in  plaeea,  in  the 
^Bsame  way  as  the  eholk-flints  are,  owing  to  the  previooa  denudation 


4.  On  Iht  Lower  Lms  or  Ijas-Cokolomt.bate  of  a  part  of  Glamob- 
oiNsunie.     By  Henby  W.  Hristow,  F.K.S.,  F.G.a.,  of  the  Geolo- 


Bo?< 


gical  Survey  of  Great  Britain. 

the  Cth  December,  IBRS,  a  paper  was  read  before  the  Society, 
by  Sir.  E.  B.  Tawney,  "  On  the  Western  IJniits  of  the  Hhtetio  Beds 
in  South  Wales,  and  on  the  positiuu  of  the  'Sutton  Stone'"*. 

Tho  chief  objett  of  the  above  communication  was  (to  (|iiote  the 

author's  own  worda),  "to  discuss  the  'Sutton  Stone'  as  toitsstrati- 

griipliical,  litliologieal,  and  palicontological  Rilatione  ;  to  show  from 

org'inic  remains  Ibst  its  affinities  were  with  the  Trijissie  formation, 

and  not  *vith  tlio  Lias,  as  commonly  supposed,  and  then  to  claim  it 

Ilhtetic,  and  in  so  doing  to  extend,  for  the  first  time  in  England, 

lie  range  of  Ammonites  down  into  the  Kh»tic  scries  "  (p.  70). 

Ill  order  to  render  his  Wews  still  more  intelligible,  the  antlior 

ffoiterntes  (at  p.  72  of  hia  Memoir),  "  The-se  beds  I  now  claim  as 

thtctic,  and   would  un  question  ably   Bojinratc  from  the  Lias.     As 

tfloveloped  on  the  coast,  they  are  between  80  and  90  feet  in  tliiclc- 

loeas  ;  to  the  lower  half  of  this  the  term  '  Sutt<m  Series '  may  apply ; 

[and  for  the  upper  half  I  propaie  the  name  of '  Southemdown  Series,' 

las  they  are  best  seen  in  the  fine  cUff-eipoBure  under  tho  hamlet  of 

ou  them  down." 

In  further  elucidation  of  tho  views  already  expreBsed,  the  author 
gives  two  sections  nt  p.  75 — one  a  vertical  section  representing,  in 
the  lower  part,  39  feet  of  the  "  Sutton  Series  "  overlain  by  a  thick- 
ness of  50  feet  9  inches  of  "  SouthcmdowTi  Series,"  which,  again,  is 
BunnoiLiitcd  by  acknowledged  Lias,  represented  by  the  /one  of 
Aiiimonitts  BaehlamH,  tho  lowest  part  of  that  series. 

I  havo  considered  it  necessary,  thus  fully,  to  remind  the  Society 
of  the  bearing  of  3Ir.  Taimcy'e  communication,  in  order  that  the 
remarks  which  T  iiish  to  bring  before  them,  in  reference  to  this  very 
interesting  series  of  dejioaits,  may  be  more  clearly  understood. 

On  resuming  my  duties  in  the  field,  in  the  course  of  the  past 
Bummer,  for  the  purpose  of  extending  the  survey  of  the  Penarth  or 
Ilhtctic  series  westward  of  tho  district  where  I  had  been  compelled, 
by  stress  of  weather,  to  abandon  their  exaraiuBtion  at  tho  close  of 
the  previous  year,  I  wus  induced  In  give  tho  preference  to  tho 
locality  treated  of  by  Mr.  Tawnoy,  rather  than  to  Watchett  (where  I 
had  eiiamined  and  mcnsnred  the  sectionB  in  detail,  with  my  colleague, 
"Mr,  Etheridge,  in  order  to  map  the  strata  in  question!,  and  while 

•  Qiiiirt.  Joum.  Glwol.  Soc,,  Tol.  nii.  p.  (Ml. 
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doing  eo  tc  acquirv  a  knowledge  wbleh  might,  po»ibIy,  oMJat  me  in 
Burvi>}~ing  tht.nr  WL-<itci'iLmoflt  extension,  mhorc  1  bud  already  midoi 
ournory  esnmiiinliun  of  thriin  two  years  prei-ionsly,  in  Munpaoy  with 
the  Director  Generul  uf  the  Geological  Survey. 

In  trucing  the  cooit-seclion  from  went  to  east,  i. «,  from  the 
Itiver  Ogniore  lo  Dunraven  Point,  instt-ud  of  the  strata  being  diTi«i- 
blc  into  two  sejuinile  unci  dislioet  acrivs,  aa  dt-scrihed  by  Mr.  Twrnej 
in  his  memoir,  and  represented  in  tbe  ougrttved  sections  which  at- 
company  it,  there  ia,  in  my  opinion,  but  oiu  Beries ;  that  ia  to  isy, 
there  b  not  a  Sutton  Series  (seen  at  the  eliff  at  Sutton),  and  otioltur 
or  Southerndown  Series  (seen  in  the  elifl«  under  the  humlct  of  tlui 
name)  intervening  between  the  Sutton  Stone  and  the  acknowledged 
I.iivH ;  but  the  beds  occupying  the  clifi's  at  Sutton  pa»«,  in  their  hori- 
zDUtal  cxtenHiou,  into  those  forming  the  diffs  of  Southemdowu  ;  to 
tlint  there  is,  in  fact,  but  one  series,  by  whatever  name  it  may  be 
called,  the  so-ealled  Southemdown  Penes  being  merely  thf  euiUiiy 
prolongation  and  the  representative  of  the  Sutton  Stone  of  Suttoii, 

niat  thin  is  the  oaae  becomes  equally  apparent  on  examining  the 
coaal- sec  lion  from  east  to  west,  from  Dunraven  Point  to  Ruttou, 
Tlie  error  fallen  into  by  Mr.  Tawiiey  ha.'i  been  caused,  perhaps,  by 
the  c^ieeptional  and  peculiar  cbarailer  of  the  stone  exposed  in  the 
i|uarrieB  at  Sutlon,  where  it  i.i  wift,  white,  and  tiifaccous,  and  ossuinei 
the  texture  of  a  freeutuac.  Such  ii  stone  it  is,  in  fact ;  and  a  favour- 
oble  »]>eeimen  of  its  excelh'nt  quiJity  and  apiiearance  is  diiiplayed 
in  the  pulpit  of  the  church  ut  St.  llrides  Uajor,  which  ia  carved  out 
of  Sutlun  Hi  one. 

Within  a  very  sfiort  riistanec  of  tbe  hoiise»  eajtt  of  Sutton,  the 
stone  Iteeomee  blue  and  Imrd,  and  as-sumes  a  closer  l^-iture;  but 
beyond  that  point  and  up  to  the  eaves  which  have  beeii  worn  out 
of  the  t.'arboiiiferous  Limestone,  upon  the  upturned  edges  of  which 
it  has  been  deposited,  the  Sutton  Stone  ia  again  white  and  tufaceoua: 
in  an  easterly  direction  from  the  caves  it  assuuce  a  close  teiturv,  a 
blue  or  blue-grey  colour,  and  becomes  extremely  hard  and  tough. 
Pcrha[*  this  change  of  character  may,  in  somu  degree,  bo  owing  to 
the  influence  of  (he  sea-water,  which  washes  the  base  of  the  cliffii 
between  tbe  caves  and  Dunraven  Point ;  while  westward  of  the 
former  tbe  Carboniferous  Limestone  iind  Dolomilic  Conglomerate 
form  the  elifla,  and  the  Sutton  Stone  at  the  quarries  recedes  from  the 
shore,  and  is  removeil  from  the  influence  of  the  seu-wnter*.  The 
effect  produced  upon  the  strata  by  tlie  sea-water  has  been  to  siliciff 
them,  and  to  render  them  so  hard  that  it  ia  exceedingly  difficult, 
and  often  next  to  impossible,  to  hammer  the  fossils  out  of  tbe  rijek; 
while  the  calcareous  shells  of  the  fossils  themselree,  iK'tween  high- 
and  low-water-raiirk.  have  sometimes  been  replaced  by  chalcedony 
somewhat  resembling  that  form  of  it  which  has  received  the  name 
of  Beekitc. 

Sul,  irrespective  of  thia  supposed  action  of  tlie  sca-wat«r,  the  strata 
themselves  are  naturally  much  impregnated  with  allicooua  matter, 

•  II  there  fonnii  llie  miutbem  ilope  of  tho  liills  and  riiring  ground  whioli  «- 
lend  from  llir  slinro  in  n  iiorlliprlv  dirwiioii. 
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not  onlj  mixed  with  tliem  mochanicolly  in  tho  form  of  fragmonta 
ot  chert  derived  from  the  neigLbmiriiig  Carboniferous  Limestone, 
but  aa  a.  couteraporancous  deposit.  Une  of  the  lower  hard  beds  in 
the  upper  part  of  the  aeries  has  on  intwrupted  imd  irregular,  but 
Very  persistent  and  muke'l,  layer  of  black  chert  near  its  base. 

The  whole  of  the  beds  up  to  tho  acknowledged  Liaa  may  be  de- 
Bcribed  as  more  or  le^  conglomemtic,  the  uppermost  11  feet  under 
SoQthemd'Jwn  being  notably  ao.  And,  aa  Mr.  Tawney  states  (at 
p.  74),  this  latter  stone  differs  litho]o)puilly  from  that  of  SutUio 
in  the  beds  being  much  harder  and  more  irregularly  [?regularly] 
bedded. 

The  nrbole  thickness  of  these  conglomeratic  beds,  from  tho  normal 
Lias  down  to  tbe  Carbonifcroua  Limestone,  la  displayed  in  the  clif& 
on  either  side  of  tbe  eaves  already  mentioned.  The  annexed  dia- 
gram" has  been  i.'onBtructod  from  very  careful  measurcoieDts  of  tho 
ctifia.  bed  by  bed,  and  checked  by  measurementa  made  at  different 
timea  and  at  different  jioiuts.  The  thickness  of  tho  beds  varies 
slightly  in  different  places,  aa  is  usually  the  case  with  deposits  formed 
in  an  area  that  is  undergoing  alow  depression  ;  and  the  lower  part 
is  especially  irregular,  conforming  itself  to,  and  filling  tbe  hollows 
and  irregiilariliea  in,  the  denuded  surface  of  Carbuniferous  Limestone, 
n^ion  tbe  u[itiinied  edges  of  wliieh  it  haa  been  deposited.  After  the 
chff-seclioji  had  been  measured  bed  by  bed,  with  the  assistance  of 
Mr.  Gibba,  of  the  Geological  Suney,  I  raeaaured  the  vertical  thick- 
ne«B  of  the  beds,  between  the  Carboniferous  Limestone  and  tbe 
lowest  thick  bed,  in  one  measure  (at  a  spot  about  ^  an  inch  cast- 
wortl  of  the  left-hand  extremity  of  Mr.  Tawney'a  longitudinal  section, 
fig.  2),  and  found  it  to  be  about  25  feet,  cerliunly  not  more,  if  so 
much  :  anil  this  measurement  was  tested  at  tho  uavca  by  meooa  of 
another,  with  which  the  former  closely  agreed. 

This,  according  to  my  measurements,  makes  tho  total  thickness 
of  the  conglomeratic  beds  (the  Mutton  and  Soutbemdown  series  of 
Mr.  Tawney)  to  be  from  3.T  to  37  feet ;  while  Mr.  Tnwney  rcproseats 
the  aggregate  thickness  of  the  same  beds  to  be  69  foot  9  inches. 

From  the  high  ground  of  8ntlon  the  beds  gradually  decline  east- 
wanl.  until  at  the  eaves  thoy  come  to  the  base  of  the  cbffa,  a  short 
distftoce  beyond  which  they  are  partly  concealed  from  observation 
in  ctinsetiuence  of  an  undulation  in  the  Carboniferous  Limestone, 
until  they  reappear  at  Uunraven  Point,  where  the  latter  is  brought 
up  by  a  fault. 

As  the  Sutton  Stone  reposes  on  the  upturned  edges  of  the  Carbo- 
niferous Limestone,  tlie  irregularities  and  undulations  of  which  it 
tills  up,  the  thickness  is  somewhat  variable  in  ditl'erent  places  ;  and 
it  is  possible  that  the  lower  beds  of  Mr.  Tawney's  vertieal  section, 
above  and  below  the  "  Conglomeratic  band  of  chert,"  which  I  believe 

*  An  ulleirpt  in  mode  to  shoir,  in  proSle,  thp  wnr  in  whicli  ibo  bpds  have 
bfpn  Bored  apjn  by  the  sn.  The  upper  part  oT  the  ocction  rcpirseiilA  IhQ  lower 
Dftrt  *'f  the  ciiFF  under  Bouthemdown — -tbe  remaining  tlic  ■ubordinatf*  portion 
of  lUo  aeriea  ai  diaplayi-d  fiirlher  wert,  down  lo  tlie  Curboniferoun  Liniestone. 


i<Bon!i!Dn<a9  rip  tid;  aBOLoniou.  soctbtt.  [Mar.  SC, 

Vtrtieal  Sfelion  of  Ow  Lias  CvntjIomerdU,  JY.,  <u  arpoted  on  iht 
Glamortjarukire  Coast.     Scale  J  inch  to  1  fool. 
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I  be  tho8i>  exposed  at  tlic  lino  of  old  quarries  between  Suttoii  nud 

raig-jT-L-08,  may  como  iu  thus. 

Whether  this  be  the  cose,  or  not,  will  not  affect  my  argument, 
the  object  of  which  is  merely  to  prove  that  the  beds  betwoea  the 
CarbouiferouH  Limestone  and  the  common  argillaceous  Lias  limostone 
and  shale,  which  cover  a  large  area  between  Sutton  and  Cowbridge 
(at  Ewenny.Brocastle,  Llangau,  Pen  trcMeirig,  and  other  places), form 
a  part  of  the  IJaseie  series,  the  difference  in  the  hthologieal 
character  being  due  to  the  preTalcnco  of  special  eonditiona  at  the 
period  of  their  deposition. 

Having  satisfied  myself,  thna  far,  that  the  Sutton  and  Southern- 
down  serica  of  Mr.  Tawney  are  stratigraphically  part  of  one 
series,  I  directed  my  attention  more  particularly  to  the  foaaila  ;  and 
the  result  enables  mo  to  :issert  that  the  group  of  strata  in  question 
is  true  Lias  from  top  to  bottom, 

The  four  eommoueat  and  most  characteristic  Lias  fossils  may  bo 
traced,  from  the  very  lowest  of  the  beds  into  their  junetiou  with  the 
ordinary  Lias ;  and  when  I  statu  that  Gri/phiea  inairva,  Oilrea 
Linssien,  with  Lima  gli^antta  and  Annnonitft  of  lax^e  size,  have  been 
recognized  in  the  rocks  of  this  series,  in  place,  I  think  that  the 
liassic  age  of  these  deposits  may  be  rt^ardod  as  fairly  proved. 

It  is  true  that  these  fossils  ore  somewhat  sparingly  distributed  in 
the  coast -section,  and  that  the  rocks  ore  so  hard  that,  even  with  tho 
help  of  so  experienced  a  collector  as  Mr.  Gibhs,  the  number  of  speoi- 
mens  procured  is  scanty.  Still  they  are  sufficient  to  prove  the  case. 
In  a  conglomeratio  deposit  of  tlm  nature  it  is  to  be  expected  that 
foesiliB  should  be  but  sparingly  present ;  and  tho  Conils  found  in  tho 
Satlon  Stone,  especially  betwecu  Sutton  and  West,  partly  coueist  of 
Falicozoic  "  species  derived  from  the  Carboniferous  Limestone,  which 
is  there  crowded  with  them,  and  out  of  which  they  have  been 
washed  during  the  denudation  of  the  Carboniferous  Limestone, 
which  accompanied  the  deposition  of  the  Sutton  Stone. 

Although  aware  that  exceptions  will  be  made  to  the  statement  of 
the  occurrence  of  Gri/p!ii^ti  intKrva  and  Oslrta  Linssim  in  these 
beds,  and  that  the  fossils  in  question  will  be  pronounced  by  somo 
aulhoritiefi,  whom  I  hold  in  great  respect,  to  be  Gri/jJitFa  irrei/uliirU 
and  Osiren  liTi(pilun»,  it  is  nevertheless  my  belief  that  the  Qryphten 
of  the  beds  in  dispute,  if  not  identical  in  form  with  Gi^ypheit  incurva, 
is  yet  tbo  representative  and  only  a  variety  of  that  shell,  which  oc- 
curs in  such  remarkable  numbers  in  tho  Lias  immediately  above,  the 
slight  variation  in  tbcir  respective  forms  being  a  result  of  difference 
of  conditions  ;  and  similarly  ns  regards  the  Oelrfa, 

Probably,  by  means  of  a  largo  collecUon  of  tlie  shells  in  question, 
it  might  bo  possible  to  ti-aco  all  tho  gradations  between  one  form 
and  tho  other.  In  fact  it  is  stated  by  Dr.  Duncan  that  "  doubtful 
specimens  of  Giyphma  iitturra  are  now  and  then  met  with  in  tho 
Brocaslle  beds.    •  •  •  •    One  specimen  from  Brocastlo  has  the 


•  Dr.  P.  If.  Duncan,  Qiuut  Jonm.  OeoL  Son.  vol  nii.  p.  89,  IftJij;  nlso 
Tol.  uiii-  p.  13,  I8G(!. 
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LaniiuBto  fowUization  of  the  gpec^os,  oaA  a  trace  of  Hid  lateral  groove 

whit'li  pt'culiamL-s  tvpicol  Gnji/lufi''*. 

Dr.  Buucaii  hm  oLrendy  expressed  bU  opinion  that  tUe  Sultuu 
mvics  is  above  the  Itbtctie  bc-ds,  although  be  does  not  elaas  it  with 
the  Lower  IJas,  but  with  what  be  terms  IiiEra-Liaat. 

In  hie  memijir,  Mr.  Tikwney  has  (pven  the  figurea  luid  i]escn]>ti 
of  tweuty  species  of  MoUusca,  fuuQiJ  by  him  in  the  button  titoue 
of  which  are  stated  to  be  new,  and  claimed  as  Uhiotie  eppoiw. 

Thii)  ia  a  diKCOver}*  of  much  intereat ;  but  ut  the  same  time  it  b 
BOarcelj  uecesaarv  to  rcmnrk  that  the  oeciurence  of  60  many  uew 
fbrmB  of  sheila  affords  no  evidence,  one  way  or  the  ot^ej,  as  to  t^<^ 
rool  uge  of  the  beds  iu  whieb  they  arc  found. 

Ho  for  from  proving  the  beds  to  be  Rbutic,  tfao  ftrgmaent  tktt 
they  ore  Liassio  may  bo  urged  with  greater  foreo,  because  tbey  como 
out  of  strata  in  wbich  tbc  most  cburucteriatic  of  Liiuuc  shcUa  oociu, 
and  ore  Ibore  u»isociuted  with  them. 

One  of  the  great  difitcultics  fiJt  by  Ur.  Tawney  iu  fixing  tbs 
preeiae  position  of  the  Sutton  beds  in  the  gDologieoI  scale,  wui  tlie 
wuut  "  of  any  sof.tion  showing  the  position  of  the  .ivieula-fouloria 
Baadstouoa  [ur  undoubted  Rbtetie  beds  j  in  relation  to  the  Sutton  ud 
Southemdowu  Series  "  (p.  7S). 

This  difficulty  is  overcome  by  means  of  the  soetions  displ^ed  at 
the  Stormy  Cement  Works,  north  of  Lkngan,  and  at  St.  Mftry  Rill 
Common. 

The  section  at  the  Stormy  Cement  Works,  on  the  soutli  side  of  the 
railway,  rutber  less  thuu  two  niilca  east  of  Pyle  Station,  shuwii  about 
2U  feet  of  ordinary  Lias  limcatoDO  and  shtdi.-,  resting  upon  ^  fvct 
of  a  hard,  siliceous,  and  shetly  blue  conglomerate,  under  which  oocui 
from  12  to  15  iiicbcB  of  pale  arsiUaecous  limeslonea,  breaking  with 
a  emootb  conclioidal  fracture,  aud  wliich  I  believe  to  repreavut  the 
"  flTiitc  Lias  "  or  uppermost  member  of  the  Hhoslic  scries. 

The  conglomerate  of  the  Stormy  Cement  Works  I  take  lo  bo  the 
attenuated  reprcaentativo  of  tbc  c«n  glome  ratio  Sutton  Ston»  in  lis 
northerly  extension,  beyond  which  locality  it  probably  extends 
beneath  the  ordinary  IJos  only  a  short  distance  before  it  altogether 
thins  out. 

Near  Llangim,  round  which  locality  the  Button  Stone  spn;ads  over 
u  large  area,  it  undoubtedly  is  baaed  upon  the  sands  and  iJioles  of 
true  Rhietic  ago,  as  may  bo  seen  in  the  section  descending  from 
the  high  ground,  east  of  the  cross  rood  leading  from  the  old  lead- 
works,  iu  an  eiisterly  direction.  There  the  higher  ground,  over  which 
the  main  road  runs  from  Peiitrc  Moirig  northwards,  is  composed  ot 
the  Sutton  beds,  beneath  which  the  Ithstio  sands  and  shaloa  erop 
out  in  the  doeeent  of  the  road  to  Civrt,  north  of  wbich  they  arc  cut 
off  by  a  fault  bringing  in  the  Carboniferous  Limeatune. 

At  St.  Mary  Hill  Common  the  Hutt«n  Stone  ba«  bei'ri  worked  >t 

the  south  side  of  the  C'onimon,  west  of  Terraynydd.     The  bwl«  are 

slightly   conglomeratic,  coiilaiiiing  fragmontB  of  black  chert,  emoU 

pebbles  of  white  ijuortz,  and  specks  of  galena,  and  dip  at  an  angle 

•  Anif,  p.  24.  t  Antf.  pp.  23  and  27. 
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of  25°  in  a  direction  25*  west  of  south.  The  tnie  poBition  of  tbeM 
beds  between  tho  ordinuiy  Jjna  uiid  the  Carboniferous  I.iiueBtoiie 
is  very  dearly  shown  to  llif  north;  and  fossiU  are  plentiful,  Pinna, 
Mwliola,  Oshta  Liassifa,  Lima,  and  Ftcten  (t  Sultoiieiuis)  being  the 
common  ahella. 

The  three  sectiona  I  hare  briefly  nolicod  pmve  the  true  posi- 
tion of  the  Sutton  Wtone  reliitivcly  to  the  miiiu  m^isa  of  tbe  Lins  iind 
the  Ithffitic  series,  and  show  thiit  tho  concbiaion  "  that  Uia  Sutton 
Bcrios  was  probably  slightly  anterior  in  ng«  to  tho  Av'icaia-contnria 
series  "  (Tawuey,  lot.  cit.  p.  78)  jji  untfnftblc. 

It  may  not  be  out  of  placu  to  rcmiirk  here  that  tho  sand- 
stones ijuiirned  for  buildiuK  and  (triuds tones,  1|  mile  north  of 
Bridgend,  on  either  (side  of  the  Hirer  Osiuore.  are  not  Bituated  at 
the  base  of  the  Keuper,  as  stated  by  Mr,  Tawney,  but  aie  in  the 
upper  part  of  the  Hhtelie  seriw.  overlain  by  Lias  orowded  with  tho 
cbaractcmtic  Oatrta  Liatmiea.  The  sequence  of  the  betb  is  clcurly 
chown  on  tho  west  side  of  the  river  at  Angelton,  where  there  is  u 
large  qnarry  by  the  roadniile,  whence  the  stoue  wiis  procured  for 
buildi[ig  the  neighbouring  County  AKylum. 

Tho  replacement  by  snndstonea  of  the  ordinary  ealcareous  and 
muddy  sediments  of  which  the  Khietic  Series  is  generally  tomposed 
indicates  here  a  coaat-line  and  ahallow  water.  This  ia  homo  out  by 
the  fact  that  it  is  iu  their  most  westerly  extension  in  Soul.h  Wales 
(between  Biidgend  and  Pyle)  that  thb  substiluliou  of  siliceous  for 
calcareous  and  argillaceous  sediment  has  taken  place ;  and  the  Bhoetic 
Btratn  of  Ihp  distriet  now  under  notice  represent  the  near-shore 
deposits  of  a  formation  which,  on  the  conlijieiit  of  Enroj*  (in  Ibe 
Ithoetian  Alps,  in  Lombardy,  (Jermany,  and  France),  osaumes  a  fat 
greater  devcloj)mtnt  than  it  doi-s  in  tliis  country. 

At  a  later  date  the  UngncHiaii  Conglomerates  at  tho  base  of  the 
liaa  intheate  the  shore-  and  shallow-water  deposits  of  a  country 
which  is  cow  jiart  of  South  Wales,  and  which,  in  part,  was  being  gra- 
dually submerged  during  the  deposition  of  the  Lias  \  so  that  the 
beds  which  rest  on  the  irregular  surt'uee  of  tho  C'arboniferouH  Ume- 
atoue  are  not  necessarily  the  oldest  part  of  the  Liassie  serich,  hut  of 
different,  though  approximate,  agen. 

Sir  Henry  De  la  Heche,  iu  his  masterly  Essay*  ■'  l!)u  the  Formation 
of  the  Rocks  of  Siiuth  ^\'uleB  and  South-westoni  England."  well 
describes  the  conditions  under  wliioh  these  bed*  have  been  dejiosited, 
and  speaks  of  them  as  "  a  deposit,  partly  chemical,  poi'tly  mee'lianieal, 
formed  during  depression  t — occasionally  perhaps  including  low- 
lands behind  the  shingle -beaches,  tho  deposit  of  the  lirao  mingling 
with  the  older  rocks  preriouwly  broken  up  on  the  surface  by  atmo- 
spheric inHnences,  and  not  sufficiently  exposed  to  rounding  by 
attrition  before  they  were  enveloped  by  the  mutter  of  the  new 
deposit.''     He  goes  on  to  say  that  "in  «ome  locolitiea  we  scarcely 

'  Meinoiri  of  Lhe  Ocolngioil  Siinrt  of  Grml.  Britiiiii,  IS.'iC,  vol.  L  |i,  270. 

t  Bco  bIjo  "Oq  tho  Di'iiuilulion  of  Soiilh  W'iIm  ulid  the  ndjawnt  CuriDliys  of 
Engtond,"  by  Andrew  C.  Kaiiieoj,  F.Q.S.,  in  llio  Meuioini  of  Llic  Oculogiial 
BurreT,  toI.  i.  p,  2(>T. 
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know  where  to  draw  the  line  hetween  the  Dolomitic  and  lias  Con- 
ploraeratps.  Wo  cnn  pasily  (ionwivc  Ihnt  one  part  of  a.  mass  ol 
Mhinglc  and  frugmeats  may  have  been  I'onned  iit  the  ted  of  oao 
epotta,  and  another  purt  at  the  comnieneement  of  another,  the  tanu! 
gciicml  physical  uiuses  fi>r  the  produetton,  aeciunulation,  and 
consolidation  of  the  gravel  and  Iragoicnta  continuiag  in  [lartictdar 
lo(^alit^es." 

The  occurrence  of  nn  ore  of  lend  in  the  Sutton  Stone  is  an  in- 
teresting fact.  This  ore,  Galena  (sulphide  of  lead),  is  met  within 
the  elonc,  aomctinicH  iu  sufHL-ient  [juautity  to  ofler  iudueemeuts  tc 
miniiig-cnterjirisc — more  csjiecially  at  Llungaii,  where  Works  have 
been  erected  nud  a  considerable  ntnoimt  of  ore  in  said  to  hare  been 
obtained. 

The  ore,  in  some  iustancea,  is  associated  with  fossil  jiltintx,  which 
it  piirtly  rainerali/.cs ;  bnl  its  most  common  mode  of  occurrence  it 
in  strings  or  bunihea,  and  sometiracn  disscminatod  through  the 
stone.  I>'ad-orc  is  noted  by  Sir  Henry  de  la  Boelio  us  oecuning 
in  the  CarhoniferouH  Limestone  of  the  district;  and  at  St. Hilary 
the  rcmiiina  of  old  wurkinps  show  thnt  it  wua  Ibrmerly  worked  to 
some  cx-tcnt  in  the  Dolomilie  Conglomerate.  Hence  the  occurrenc* 
of  Lead-ore  in  the  Sutton  Stone  e-orrohomtes  the  theory  of  it«  deriTa- 
tion  from  the  deniidatioa  of  Curboniferoiis  Limestone  and  Dolomilie 
Conglomerate  in  which  it  originally  existed,  being  earned  down  with 
the  eidcareou.s  mud  and  debris  of  wliich  the  Sutton  beds  conaisl, 
and  rc-depositcd  with  ihcm  in  the  ancient  Liaesie  sea-bottom. 

Sir  Henry  Do  la  Bctho  slates  that  "  nt  C'andleston,  a  variety  o( 
Sutton  Stone,  with  small  cavities,  often  the  casts  of  shells,  is  »ery 
plumbiferouB,  galena  being  distributed  throughoutit  and  even  filling 
np  the  cavitios  left  by  the  disappearance  of  the  shells"*. 

In  surveying  the  country  Ijctween  the  river  Ogtnorc  and  Cow- 
bridge,  the  area  occupied  by  the  Lias  (including  the  eo-ejjled  Sutton 
Stone)  proved  to  be  somewhat  greater  than  was  represented  on  the 
existing  geological  maps, — n  discrepancy  easily  to  be  account^  for 
by  the  strong  resemblance  home  by  the  lower  bods  of  that  series  to 
the  Carboniferous  Liracatonc  upon  which  they  there  generally  repose. 
This  striking  similarity  had  been  noticed  by  Sir  Henry  Do  la  Beche, 
who  remarks  that  "at  irerlbyr-mawr,on  the  wcstbankof  theOgmorc, 
the  Lias  so  resembles  the  Carboniferous  Limestone  on  which  it  rests, 
that  when  the  curvatures  of  the  latter  bring  portions  of  it  into  a 
nearly  horiKontal  position,  and  this  kind  of  Lias  rei)Dses  npon  it.  it 
is  only  by  a  very  strict  search  for  organic  remains  that  the  difference 
can  bo  found,  especially  iis  in  some  situations  the  Lias,  from  the 
presence  of  abundance  of  Pentacrinitca,  hos  the  encrinal  aspect  of  »u 
much  Carboniferoiis  Limestone  "t. 

Tlie  object  of  this  communication  not  being  to  describe  the  SalUm 
beds  of  South  Wales  in  detail,  but  merely  to  define  their  true  posi- 
tion in  the  geological  scale,  I  will  merely  add,  in  eoncli;sion,  thnt 
in  this  diatiiet  it  will  be  found  that,  wherever  the  lias  rcsta  upon 

•  Manioir*  of  the  O&ilogical  Surrey,  vol,  i.  p.  27A 
t  Ihid.  p.  272. 
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iLe  CniboniferonB  Limeetone  or  on  the  Dolomitic  C'onglomcrato,  the 
lowest  boda  of  tho  first  assttmc  tbe  abnoruinl  pooglomertitic  stnicturo 
characteristic  of  the  Sutton  Stone,  indicating  that  tho  latter  woa 
deposited  iu  a  ehallcw  sea  the  bordering  land  of  vhich  tras  fonnod 
of  Carboniferoius  Lirae9t«nc. 

With  regard  to  the  assignment  of  any  special  name  to  theao  beds, 
I  think  the  terra  ■' Infra-has"  which  lias  been  propoacd  by  somo 
authors,  is  boli  vague  and  misleadioK.  and,  to  i[Uote  iho  worda  of 
Dr.  Duncan,  "  it  must  be  admitted  tlint  the  terminology  is  somewhat 
objectionahle"*.  The  term  line  t'onglomerutp,  used  liy  Sir  Hcary 
De  la  Bcche,  denoting  Htructural  character  without  rcferctico  to 
actual  position  in  the  gculogical  scale,  iit  the  sumo  time  that  it  haa 
tho  advantage  of  being  precise  and  difitinclivc,  is  not  open  to  any 
pbjectioD,  and  might  therefore  bo  adopted  with  propriety. 


I 
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Oh  Abkoiuial  Co.nhitionb  of  Shcomiaut  Deposits  ii'lini  coK- 
KKctKB  tvilli  lh(  SoMEBBBTsniiiK  inid  Sonn  Wales  CoiL-BASiss ; 
antl  on  ilit  AoE  of  the  Srnojf  and  SotrrnEimrows  Series.  By 
Cbarj.es  MofiEE,  Kaf|.,  F.G.S. 

[TUo  publicaiicin  of  tbit  paper  in  unavoidably  ilcrorr«d.] 

Tim  author  first  describes  the  geologicid  conslilution  of  tho  Mcndip 
Hills,  which,  ill  his  opinion,  were  upheaved  hy  tho  intrusion  of  a 
liiisaltic  dyke  (now  noticed  for  Ihe  first  time)  during  the  period  of 
the  rpjicr  Triua.  The  Meiutij)  chain  proved  an  island  Imrrier  to  the 
iDcorttioQ  of  tho  deeper  seu-deposita  of  the  south,  and  on  it  lived  tho 
iliervlults  and  other  lorrcatrial  animals.  Along  Ihe  south  side  of 
thiw  harrier  Rhore-deposits  were  formed,  tho  "  Carboniferous  lime- 
stone "  constituting  the  lloor  of  Ihe  ocean  at  that  time. 

He  then  institutes  a  comparison  between  the  Kba?tic  and  Liassjo 
formations  within  and  those  without  tbe  Somersetshire  coal-husin. 
The  thickness  of  tho  beds,  from  the  Trias  to  Ihe  Inferior  Oolile,  is 
stated  to  be,  outside  tlio  coal-field,  3ii'20  feet,  wliilst  inside  it  is 
only  I6y  feet.  These  results  were  obtained  from  an  csamiiiation  of 
numerous  sections,  which  are  described  in  dctiiil  by  the  author. 

After  consideiiug  the  horizontal  deposits  beyond  tbe  Mcudips, 
nnd  the  nnconformahlo  conditions  wilhin  its  coot-bnsin,  tho  author 
discusses  the  abnormal  conditions  which  are  presented  by  deposits 
of  tho  same  ago  when  they  arc  intimately  connected  with  the  "  Car- 
boniferous liraertonc."  In  the  Charterhouse  Lead-mine  a  deposit 
of  clay  12  feet  in  thickness,  and  containing  Liassic  shells,  is  stated 
to  occur  at  a  depth  of  '2(i0  feet  in  tho  C'arhoniferoua  limestone. 

Among  the  organic  remains,  three  species  of  terrestrial  shells,  re- 
ferable to  the  genera  //(?(>,  Vertigo,  and  Fi-uteiyinn,  and  ii  Chora- 
seed,  were  discovered. 

The  author  coneliides  by  pointing  out  the  peculiarities  presented 
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by  ilio  liassic  slruta  in  (SlnmorganBhire,  with  sijoraal  rvTrmnvti  lo  the 
Blruligratiliieiil  [Hmition  at  tlie  Suttnu  Mlono  anil  Iho  Cuiigiomentm  ol 
ItrouuUc  &c. 
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Tie  Hov.  JoJin  Edward  Cross,  M.A.,  F.lt.A.8.,  Vicar  of  Appleby, 
LineolnBliire ;  Eiian  Donuiii)^,  Esq.,  Moid.  Inst.  CE..  41  John  Ddllon 
Street,  MimchoBter:  "R.  Brace  Footv,  Esq..  of  the  (loologicnl  Surrey 
of  India,  CaJcuttiii  the  Rev.  Cliorlcs  Fraacr,  M.A.,  Chris tciiureli, 
How  Zeulftnd  ;  Lieut.  Luard,  K.E.,  Windsor ;  John  Noble,  Estj.,  51 
Westboume  Terraco,  Hyde  I'ai'k,  W. ;  GL-or^o  Sjienoer  PfrrOTal, 
Esq.,  Serern  Hoiiso,  Henliury,  Biistol ;  Thomas  Rioliards,  Esq., 
Mining  Engineer,  Bank  House,  ll(?drulli,  Cornwall ;  Charles  Uick<?tii, 
M.D.,  22  Argyle  Street.  Birkenhead  ;  Wilfrid  H.  Hudlralon.  Eeq.. 
M.A.,  F.Z.S.,  J.P.,  Barrisler-at-law,  21  Gloucester  Pl.ace,  I'ortman 
Sqnare,  W. ;  and  Josiah  Henry  Trimellen,  Esij.,  Mining  EngiBWf, 
S  C-ulvert  Terrace,  Swansea,  were  elected  Felloww. 

Professor  Daubrec,  of  Paris,  was  elei'led  a  Foreign  Member. 

Professor  Bcruhard  von  Cotta,  of  Freiberg,  was  eleotud  a  Fomgn 
Correspondent. 

The  following  com miiui cations  were  rend : — 

1.  Uemnrks  on  the  Dairr  iii  ii  part  of  W*RW1CK8HIRK,  iiivl  nn  llie 
fi-idfnce  o/'Glicial  AcrtoH  tiiHich  it  offnrdg.  By  (he  Her,  P.  R 
Bhodie,  M.A.,  F.G.S. 

TuKKE  nre  many  points  of  great  intercHt  in  tlii;  bistorjr  of  tho  Dfift 
ill  Warwickshire,  which  it  woiild  be  very  desirable  to  have  recorded, 
ft!id  wliich  I  hoped  to  have  undertaken,  but  bavo  not  yet  bt-on  able 
to  aucomfilish  ;  iii  the  meantime,  a  lew  notes  upon  the  subject,  tliungb 
confined  lo  a  very  small  arcs  in  llio  county,  may  ho  of  service, 

ITie  later  deposits  of  this  kind  are  to  be  found  alouR  the  volley 
yf  the  Avon,  and  conaiat  of  the  usual  finer  s.mda  and  gruvd* 
with  mumraaliaii  remains  ;  but  I  have  not  yet  heard  of  any  flint 
implements  having  been  detected  with  them,  though  I  do  not  Uiink 
thoy  have  Ijcen  so  diUgontly  searched  after  in  the  nsighlKiitrhood 
of  Warwick,  Htratlord,  and  elsewhere  in  the  county,  as  they  hove 
been  in  other  places:  and  they  may  turn  up  at  any  time".  At 
Warwick  and  Leamington  this  gravel  contains  many  rolled  fragments 
of  liaasic  fossils,  including  the  small  corals  (a  sjieciett  of  Afimf' 
h't-alria)  immediately  derived  from  the  Kipt)opodium-bcd  at  Feniqr 

*  Since  writing  the  nbnip,  I  lliid  Itial  Uueiliili!  infnlionn  the  rnxumimat  ■ 
flint  in^riloment  m  a  Geld  near  MprJFnli?,  in  Wunrickftliirc ;  Mr.  Btouhto,  nf 
Itugbv.  hai  shi)wn  uie  a  InrgB  Hint  inslrurai'ni  i  ft  Cfilt)  n'hJL'li  vas  pi^Led  up  abo 
in  n  lliOd  near  Morolon  in  llio  Mo«li  -  and  Mr.Toiiiw  inrnmi*  nio  tliataaothor 
implement  rnt.'  disiflvpprd  in  llio  )nw-lcipl  Drift  nenrSlmtropd-oq-Avoii,  butWH 
anriniunnfelv  irwl,  Mr.  t'leniin'luiw,  ■  slirdtni  nl  E'lgbT,  bM  Intoly  delfOUd 
Boinc  amfiU  flinl  iiii[ilpm'*ui«  in  a  ilavinliEt?  DciE^  nf  I'-mipiiratird^  rH«<»t  daltf 
on  Ihe  binlu  oF  the  riTor  Avon,  nl  Ilnlbruuk.  usiK'iulMl  with  the  buuMof  l>wr, 
Oi,  Biion.  Wfller-B*l,  Foi,  te..  ;ith1  feiuDlns  of  .inodoii.  M  brge  collection  uf 
whipli  mas  be  H>on  in  the  f-fhnul  MiiMiini  al  Riijiby, 
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^Comptou,  and  pieces  of  Permiun  wood ;  and  when  llio  Jophaon  gar- 
I  were  being  made  at  the  latter  town,  several  floe  remains  of 
Bnt,  Rliiiiooeros,  and  other  mammalia  were  obtained,  some  of 
which  lire  now  deposited  in  the  Warwick  Museum.     I  believe  sorao 
land-  and  freshwater  sheila  wero  alsfi  prociircil ;  bnt  I  am  not  aware 
that  nny  partieular  ftccount  haa  been  given  of  thom,  or  that  any  notice 
was  taken  of  them  at  the  time.    Similar  mammalinn  remains  were 
foniid  nt  Lawford,  near  Ilngby,  cBpecinlly  a  fine  jnw  with  teeth  ofJRhi- 
^^  tufieroe  lirkorhinut,  now  in  thi"  MuReum  at  Warwick,  and  were  de- 
^ft»cribedbyDr.Bucklaud  ;  but  the  pits  have  been  closed  for Bomo  years. 
^B      Of  older  date  than  the  above,  belonging  probably  to  the  glacial 
^Kperiod  •,  is  ft  very  estensive  deposit  of  Drift,  of  which,  however,  I  can 
^r  now  describe  only  a  very  amall  portion  in  a  district  occupying  the 
higher  tableland  on  which  are  situated  thevillflgea  of  Ha/eley,  Hatton, 
EJatone,  Remington,  and  Temple  Balsall,  from  sis  to  twelve  miles 
north,  north-weat,  and  west  of  Warwick  f.     Rounded  pebbles  and 
boulders  of  various  eizea  nnd  diverse  mineral  composition  are  scaltored 
in  greater  or  leaa  abundance  over  the  whole  of  this  tract.     Occasion- 
ally  large  rounded  boulders  of  sandstone  and  other  rocks  ore  met  with, 
bnt  in  general  the  pebbles  arc  of  small  size,  consisting  mostly  of 
Bondstonos  and  quartz,  large  piecM  of  which  sometimes  occur  ;  and 
here  and  there  a  few  srjuarc  blocks  of  hard  atone  may  be  observed. 
Granite  is  comparatively   rnre.      Flints  are  nowhere  absent  from 
this  Drift,  though  much  more  nbuurtont  in  some  places  than  others, 
as,  for  instance,  at  Ilazeley,  Hatton,  and  Edstone,  where  they  largely 
predominate,  sfirae  being  of  large  size  and  little  rounded ;  but  the 
•  most  remarkable  qiinntilj,  both  as  to  si/e  and  number,  is  at  Hazeley 
[and  Hatton,  where  masses  of  large  nnroUed  Hints  occur,  looking  as 
sh  as  if  they  had  lately  eome  from  a  rhalk-pit,  and  some  fields 
riold  flints  in  abundance.    The  only  conceiriible  means  of  eonveyaneo 
p'tiiese  must  he  icehergs,  unless  it  be  conceded  that  the  Crelnceous 
Qalion  had  a  much  fiirther  extension  to  the  north,  spreading 
l6ver  n  considerable  portion  of  the  midland  counties — an  idea  which 
^the   very  remarkable  and  considerable  mass  of  Chalk  and  Oreen- 
Rnd  which  wos  observed  in  the  Drift  overlying  tlie  Lias  at  Campden, 
Gliucefitershire,  might  seem  to  favour,    Small  pieces  of  chalk  are 
sow  and  then,  but  more  rarely,  met  with.     One  striking  exception 
ame  under  my  notice  in  a  small  field  at  Tlowington,  where  little 
bits  of  very  hard  chalk,  rounded  and  scratched,  are  scattered  over  it 
^to  plenliiidly  that  tliey  gave  a  white  aspect  to  the  land.     Inter- 
spersed with  them  were  flints,  some  CJreensand  with  Peciois.  a  brown 
sandy  stone  with  Osfrti,  Ureal  Oolite,  Combraah,  Forest  Marble,  and 
several  square  fr!^;ments  of  Lias,  chert  with  shells  from  the  Moun- 

•  It  Li  p()-«ibl(r  that  this  Drill  may  be  re-(lopoat*d  glnoial  Drift,  and,  if  <•>, 
would  perhaps  bo  "  liiph-level  Drill ;"  bul  I  eonfees  my  itiipreraion,  from  the 
&pt*  cbteTTMl,  is,  tlint  it  ii  Imp  glnn'nl  Drifl,  and  llicrrfore  olacr. 

t  II  cprWinlj  eilpnds  as  far  nsBirmiiiglinm  on  tho  north-itesl ;  f or  I  havo 
ntitical  Lower  Silurian  pcbblcw  nt  Saltlej,  close  to  the  tavrn.  It  csps  Ibd  Lias 
at  Waitili>iie  Cliff  neor  (lluucosler,  and  is  widt'lv  iprend  nver  other  portions 
of  Wantickahipe  {an  «t  Grafton,  4c.,  west  of  Simlford),  Wurcealerghire,  nu<l 
"   tirdihire. 
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tain-limoatanc,  ironstone,  Carboniferous  sanddtone  containing  pUnli, 
(frit,  yellow  mngnosian  limestone,  rounded  boaldere  of  oldtT  rocb, 
int-luding  gronit*,  nnd  a  large  block  of  Sienite.  This  detritus  tna 
of  all  HbHpcH,  angular  and  roundod,  the  edges  often  being  ncntdicd 
and  Glriatcd.  The  flint*  were  littlo  worn.  The  pieces  of  Oolite 
were  flat  nnd  not  rounded,  1  carefullj  searched  tlie  adjacent  field), 
but  could  delect  no  chalk  in  any  of  tht'm,  ibough  there  are  flints; 
and  the  ouly  way  to  account  for  this  limited  and  local  diiitributiaQ 
of  broken  fragments  of  chalk  aud  other  materials  secma  to  bo  that 
an  ieo-block  discharged  its  load  at  this  ppot, 

III  no  case,  in  the  Drift  hereabouts,  have  I  seen  bo  many  traces  of 
foasiliferous  rocks,  wliith  arc  eeldoni  met  M-ilh  in  this  district,  la 
a  contiguous  field  there  was  a  deposit  of  brown  clay,  not  usual 
in  this  neighbourhood,  Iti  whioh  were  many  large  and  email  boul- 
ders intermixed  with  slightly  abraded  chalk-flints.  Tlic  gravel-pits 
in  the  district  average  from  sir  to  eight  feet  in  Ihitkness,  or  more, 
in  different  places,  and  couKist  of  the  same  materials,  but  with  fewer 
flinta,  which  arc  iutenuiuglcd  with  sund.  At  one  spot,  but  of  limited 
extent,  tlicro  is  a  thick  accumiUalion  of  fine  sand  with  few  pebbles  of 
any  kind.  The  gravel  is  fluer  and  more  eandy  in  some  places  than 
others.  Where  tho  Keupcr  comes  close  to  the  surface,  as  it  often 
docs,  the  superimposed  Drift  is  of  no  great  thickness.  The  grarcl 
for  the  most  port  is  made  up  of  ancicut  mclumorphic  rocks,  which 
probably  were  derived  from  the  uorth,  and  is  therefore  usually 
termed  "  Northeru  Drift ; "  but  although  the  frugmcnts  of  tho  foesili- 
forous  rocks  are  few,  those  which  1  have  mot  with  seem  to  have 
trovellcd  from  various  points  of  tho  compass ;  for  it  is  reasonable  to 
suppose  that  icebergs  were  often  borne  in  different  dircctiona  by 
adverse  currents.  Tho  larger  tUnts  in  the  greatest  profusion  in 
the  tract  referred  to  seem  to  occupy  a  line  of  no  great  breadth, 
running  from  tho  north  for  some  miles,  a  Utile  to  the  west  of  aonth, 
which  would  iaelude  the  parishca  of  Hazeley,  Hatton,  oiid  Wotton 
Wawcii,  with  Edstone.  The  Liaa  outlier  at  Brown's  Wood,  neat 
Wotton  Wawen,  is  covered  with  Northeru  Drift ;  and  a  deep  gravel- 
pit  on  the  summit  of  the  hiU  contains  some  very  large  boulders. 
For  a  long  time  1  considered  the  abundant  quartzose  pebbles  to  bo 
altogether  mifossiliferous  ;  but  owing  to  the  improvement  in  pre- 
paring the  materials  for  the  road  under  the  aew  Act,  they  are  now 
broken  up,  aud  occasionally,  though  veiy  rarely,  a  few  fossils  are  to 
be  met  with.  Among  these  I  was  much  struck  with  the  resemblance 
of  some  of  the  sheila  to  some  lately  diecovered  by  Mr.  Vieary  in  the 
Lower  Silurian  pebbles  of  the  New  lied  Sandstone  at  Budleigb  Salter- 
ton,  and  described  by  Messrs.  Salter  and  Vicary  in  their  tntf  resting 
paper  in  the  20th  vol.  of  the  Journal  of  the  Geological  Societj-  •. 
Oc(ftisrc(7ji.i't  is  themost  abundant  fossil,  usually  occurring  in  groups 
us  at  Budleigh;  Lhiipiht  Les»iuri,a  few  specimens,  one  full-grown, 
about  the  si^e  of  the  largest  from  DeTODBhire ;  Tmehydermn  terrala 

'  Pnge  283. 

+  Cnlymtne  Trieiani  uid   Orikn  reivx  nrc  found  in  Iho  Lower  Siluriui 

iiuartr-rook  at  Cawhajes,  in  Cornwall. 


1867,]  BBOBn; — drut  d(  WAsmcKsHiEE,  211 

not  nnfrequcnt ;  there  are  also  Bfii/ncJianeVti ,  sp.  ?,  Spirlfer  anlt- 
fHiMimu*,  Stoiliolojws,  Sp.  ?,  ami  a  Bivalve  undctemiiiiaLle,  Litho- 
loIogicHily ,  iho  pebbles  are  exncUy  like  those  from  liudleigli,  and  were 
at  once  recogniaed,  with  the  ibsBils,  by  Messrs.  SfJ  ttr,  Woodward,  and 
Vicar^.  Although  at  present  the  fossils  iire  so  few,  others  may  in 
lime  be  discovered ;  but  at  till  events  the  presouce  of  tho  above 
ipecic^  in  th'"  district  is  very  interesting ;  and  it  may  not  be  unrca- 
eonable  to  conclude  that  the  upper  red  marl  iiud  sands  with  the 
pebbles  once  capped  tho  Ecupor  iu  WornickBhire,  and  tbo  marl 
haviiig  been  denuded  the  heavier  materials  were  scattered  about  oB 
we  now  find  them,  and  that  niiiny  of  thi«e  reddish,  white,  and  brown 
quart20se  pebbles  were  so  derived,  and  had  n  similar  origin  with  thoso 
in  Devonshire, 

Probably  up  to  tho  Glacial  epoch  the  Upper  New  Red  marls  ex- 
isted here  in  liiw,  and  were  (or  the  moat  part  denuded  by  the  various 
oscillations  and  great  changes  of  level  which  then  took  place  ;  and 
the  Lower  Silurian  pebbles  contained  in  it  were  again  rolled  and 
Kattcred  about  over  a  more  or  less  Hmlted  area,  and  intermingled 
with  the  other  materials  brought  from  a  distance  by  tho  agency  of 
ice.  The-ae  pebbles,  of  course,  must  have  been  deposited  in  tho 
New  Red  Sandstone  itself,  at  a  much  more  ancient  period,  during  the 
formation  of  tho  red  marls,  coeval  with  the  equivalent  Triassic  bed 
in  DcTonsbire ;  and  the  inference  would  seem  to  bo  that  this  great 
Lower  Silurian  formation,  which  is  now  so  largely  developed  in 
Normandy,  and  which  has  left  only  a  remnant  in  Cornwall,  formerly 
occupied  a  much  larger  area  iu  the  soutjj-wcst,  and  may  also  have 
hod  more  extensive  ramifications  towards  the  north-eost.  This  is 
only  another  of  the  numerous  examples  of  the  almost  total  destruc- 
tion of  an  extensive  formation — one  of  the  broken  links  bi  the  chain 
of  gcolo^cal  evidence  which  we  oft^n  look  for  in  vain,  but  which, 
when  found,  is  of  much  interest  and  imj>ortanee. 

Dr.  Buckland  long  ago  showed  that  many  of  the  boulders  so  pro- 
fusely scattered  in  the  Northern  Drift  might  bo  traced  to  their  soureo 
in  the  higher  beds  of  the  Trias ;  but  no  doubt  a  great  many,  us  I  have 
suggested,  cume  from  other  sources.  Id  general  the  prevailing  forma- 
tions in  a  given  district  have  mainly  helped  to  form  the  matter  of  tho 
local  drifts ;  but  hereabouts  the  Kcuper  sandstone,  though  having 
been  much  denuded,  ia  by  no  meauB  abundantly  distributed  in  it ;  and 
the  same  remark  applies  to  the  Lias,  which  is  ver)-  rarely  met  with  ; 
but  this  is  less  surprising,  if  most  of  the  materials  of  which  it  is  com- 
posed were  brought  by  ice  from  a  distance,  which  is  now  generally 
conceded.  Here  and  there,  in  the  tract  under  review,  some  Ifli^e, 
rounded,  enatie  boulders,  and  square,  almost  tabular  blocks,  may 
always  be  found,  though  ut  wide  iiitervids.  In  a  hcop  of  stones  by 
the  roadside,  evidently  Drift  picked  off  the  fields,  two  miles  south 
of  Shipston-on-Stour,  at  the  extreme  northern  end  of  the  county,  I 
noticed  the  following  rocks  : — large  and  small  boulders  of  granite  and 
greenstone,  several  varieties  of  sandstono,  chert  with  fossils  from  the 
Uountain- limestone,  a  large  fragment  of  a  Lrpidotltndron  in  carbo- 
nifciouB  Bandetoue,  very  hard  chalk,  and  many  flints,  mostly  of  small 
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si/e.,  one  of  which  was  of  epppial  interest,  ns  it  bore  tho  marks  of 
gluaisl  striie,  long  since  notioed  liy  Professor  Henslow  in  the  Drift  in 
Norfolk  and  Suftolk,  Large  pieces  of  Lias,  the  prerailiog  formation 
in  the  neigh  hour  hood,  belonging  to  the  Cardinia-bedj  wore  abondant. 

Tliese  notes  on  tho  Drift  orer  n  very  small  area  in  the  county  of 
Warwiok  ore  vory  imperfect  and  incomplete ;  but  it  would  bo  impos- 
sible to  go  inti)  the  subject  thoroughly,  as  it  desnrves,  without  a  long 
and  careful  survey,  which  I  could  not  uudcrtuke ;  in  the  meantime, 
howoTpr,  these  few  remarks  may  ho  of  senice. 

The  following  list  of  some  of  tbe  ehief  constitaenta  of  the  diifl 
above  dcsnribcd,  though  by  no  means  complete,  will  pn  nme  idea 
of  ita  prevailing  contents. 

Crjalalline  limeslonv.  TDined.  duk-oolourod,  ofl«i  bUck. 

81st;  rlark  limeslonc 

Snwoia,  SDDia  \erj  oomm,  forming  Ihe  ordioBry  pudding-stone  (not  eoBi- 

mon)- 
Porphji^. 

Poqiliyntio  iTMiielono. 
Grcoii'loiii!  and  Trap. 
Tolcunif  grit. 

Hard  blaok  grit  with  mui'h  iron. 
Sjtmili!,  largo  aijuaro  block. 
Hsrd  siliceous  grit,  vnrving  io  coloiu' snd  iniiioral  coiaposilion(abimdiuiU. 
Crrelallins  and  whIslisEi  b[bI«. 
ppbbli?!  of  qiirLTlx,  jasper  and  agalf.  numerous. 

Pobblesof  KondBtaDS  of  TariouB  mineral  otioracter.  rarrl,v  ronlsining  fowiU. 
Hard  and  ioll  elinlk  (tbo  fonii(>r  pnilominalM),  curitaining  AnaitcAyta 

much  roll^l.  Ini'Cfra/fiitXf  Terehrnttdn^  and  Spongp*  la  dint. 
GrwnfKhnd  with  Ptcfeit.  kc. 
C(ir]ibrtt«h  with  Avieiiln  trkinata. 
Forpflt-MftrblPr  foMkiifcroua. 
Liglit.browii  Oolilic  liniaalnne.  like  Kune  or  tbo  Lincuhubire  0»lil(» 

(Oreal  Oolilo?)  with  casM  of  dhBlls— Gor/rtia,  Pin-na,  CarJittm,  and 
h'trinan. 
Liai  witii  Qitrfa  (0.  Liasiica)  and  GryplUra  inetirva,  muiJl  rolled. 
Soft  jbUod  Magneainn   liineatotiB  oonloiung  Am  nfriala.  itpprWBim 

of  flat  valve  of   (i/rojihalofiii  .VorrijiONa,  Fmti/flla  rotifarata,  lari* 

of  Schiztilnil.  frEigmenla  of  ritiirntowiirhi,  interior  of  a  chambered 

Blicil  liVe  a  yiiiiri/ii',  null  ii  Imn;  of  rarboniifd  Vroody  tiwiie.     For  Um 

(h-tfTininiiliuii  of  llio  above  I  am  indebted  to  Mr.  Woodward. 
Permian  Wood.  miK'b  rolled,  frequent. 

Wouctain-UiOMloneivitli  piliiraeterictiu  foasiK  large  Pr(}ductiit,Cortia,ic 
Chert  with  oi*la  of  Encrinilal  ateina,  JVorfucfua,  OrtAoetroi,  and  olhfr 

ad  ells,  Ac,  not  uncommon. 
Tcllow  shcUj  limestone  iprobnbly  Carboniferoui)  containing  uttimlTM. 

bivalxes,  nnd  Oeh-palMe  (DolfBdui),  part  of  a  Diflii/rocaris,  Uillatunt 

grit  with  Coal-pla]it«. 

Loner  Siluriiui  roBsLU,  In  pobblcs  of  siliceous  sandalons : — ' 
'  Orthia  Ttdux,  Liiigula  Lrttieuri. 

tilrifer  antiquian.niii  (MB.,  Salti-r). 
ignchnntlla,  ap,  7 
Modinlopmi.  s]i.?  (Salter). 
Bivulre  imdelermined. 

Tnichyderiiitt  wratii,  

Trilobile,  uIld^l('rmined.   in   bron-Q   limestone,  wUerWoni  (THWmW- 

jiAii/iif?]  :   nin  J  be  Devonian. 
Plant*    like    t'nitiidB    in    ailieeous  eandstons   pabbls*,   pTobnUf   Loww 
Silurian. 
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Aga  uncertain: — 
Whil^  iilirfroiife  ent  wTlli  isal  of  a  Pe-:ffn. 
Finr  jcllow  i^ndelont  with  vofilr*  of  ro»i]»(. 
Hsrd  jcUov  crfnUUiiie  linwatone  witli  iheUi. 
,  thifl  MiulMonc  inlb  Lf^tana  Ito. 


2.  On  the  Dentltiis  o/ItiiiMTcuBON  LBPi'oiutiXDs,  Oiutn. 
Uy  W-  Both  Dawixkb,  Esq.,  SI.A.  Oson.,  P.R.S.,  F.O.S. 

[PWT«  X.] 
Cos  TESTS. 

3.  Milk  Dr-nUUon. 


I.  Intrwliivtion. 

1.  Bhinooero*  licliorhiiiuis  Courier. 
9,  BhinowrM  mpgarliiiiu*,  Christol, 
3,  RhiDODDTo*  EtruKiu.  Falconer. 

II.  Bhinonroa  Irptorhmui. 

1.  HifCory  of  tbe  mime. 

2.  EjnonfiDs, 


■t.  Popnuinent  Upper  DpiiliUon. 

6.  Permanent  I^iwer  Uvulition. 
(t.  DpDlal  ForaiuU. 

7.  HeBcurenienUu 

8.  Bange  in  Britain. 

0.  Linng  BoprpKnlntiTe  GpeciM. 


mi 

1^ 


I,  InTOfiriDOTioN. 

1.  Rhinoctrot  tiehorhhttit. — Tlicreiiiuinaof  the  British  Plwatoceno 
BppciM  of  RhinoeeroB  merit  n  most  tarcpful  examinalion,  from  IhL-ir 
numbers  and  wide  distriliulion,  and  the  faut  thiit  they  afford  oridcnco 
of  four  species  of  the  gcoiis  bnving  rnained  Ihrfiiigh  the  forests  iind 
perished  in  the  Hoods  of  tJiat  portion  of  the  aiiciotit  eoutinent  which 
now  forms  the  British  Isles.  Of  these,  Ihe  moat  commonly  known 
lUld  the  most  widely  Bprcnd  w  the  lihi-iiocrroi  tichorhmiu  of  Cuvier, 
or  "  JihinocerM  d  iiiirinfS  clotBoiinees  ■"  it  IB  ehoraeterized  by  the  pos- 
Beanon  of  an  osseotia  Bi?ptum,  whieh  completely  tusulntes  the  one 
nostril  frum  the  other,  and  stands  in  direct  relution  to  the  dcrclop- 
mcDt  of  a  very  large  anterior  horn,  by  the  stoutneBS  of  its  bones,  aod 
by  certain  dentol  and  other  peculinritie«  which  it  is  unnecossorj-  to 
mention  in  this  place.  The  discovery  of  the  carenss  of  this  unimal 
in  1 771 .  preserved  in  the  frozen  sand  of  the  Wilouji,  a  tributary  of 
;he  Lena,  proves  that,  unliko  all  the  existing  spouics  of  tlio  genus, 

hide  vas  without  folds,  and  that  it  was  Htted  to  endure  a  climate 
of  eonsiderable  severity  by  its  eiathing  of  hiiir.  The  remains  swept 
dovn  by  tlie  Pleistoeeno  Hoods,  and  stored  awuy  in  the  dens  of  the 
Pleistocene  ramivora,  prove  that  tbc  animals  of  tbia  species  ranged 
in  eonsidcrablo  nnmbcra  throughout  the  Europeo-.\siatio  continent 
(Konndinayia  being  excepted),  north  of  a  lino  passing  through  tho 
Pyrenees,  tho  Alps,  tho  Caspian  8oa,  and  tho  Altai  Mountains, 
From  the  drawing  of  a  lower  jaw  found  near  Bologna,  and  described 
by  ProfwBor  Monti  in  171tl  iis  tho  hi'ud  of  u,  Morso,  Haron  Cuvier 
also  would  extend  its  range  into  KiJy  ;  but  tho  spatuluto  expansion 
of  the  symphyses  anterior  to  tho  molar  series,  upon  which  his  deter- 
mination ia  based,  hna  siuce  been  proved  to  belong  also  to  a  species 
lliBt  occnra  in  vast  ahundnnce  in  Italy — Ibe  lUiinocfros  iiifjarhimis 

U.  de  Christol  *.      With  tliis  eqnirociil  exception,  there  ii  no 

•  A  rompBriaon  of  iJie  niBf.irhinn  jnw  difeoreped  in  Hf  mult  and  figured  by 
H^  Ocmiis  in  the  PHl^oii(ilnt;ii>  Pnini;i>ise.  pi.  ii.  Qg.  8,  oiCli  the  figure  of  tiie 
JB»  in  qiif^lioiT,  O'.i.  Fijiw,  t.jin.  ii.  (il.  ii,  llg.  I'i,  ^lio»^  tlin  meRiirliine  duiraoler 
al  (111'  LillT.  Slni%  lliDsbiiiD  was  writtuii,  M,  lyiwii  Cowlli.  tlio FmiduiiL of  tho 
fi'iliiml  titdmcc  Scetiun  of  tlio  Soviet}' of  tha  Iuiiii«uulnlo  CoDcepkiou,  at  HouiCi 
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instance  on  record  of  tlio  occurrence  of  the  tichorhino  spodes  in 
Southern  Europe  ;  and  it  seems  to  have  been  tho  hardiest  member 
of  tho  genus,  fitted  to  inhabit  the  country  of  the  Kcdndeer,  Bisnn, 
and  JIuak  Sheep  rattier  than  the  wanner  elimatefl  of  ^ulhcm 
Europe  und  Asia. 

Tlie  labours  of  Pallas  •jCuviert,  and  Professors  Brandt  J  andOwen  J, 
have  made  the  tichorhint  the  moat  familiar  of  the  fossil  Ithinoceroscs : 
while  the  vast  accumulation  of  organic  remains  in  Wokejr  Hole 
Hyteiia-den  enabled  me  in  1863  \,  to  define  iU  dentition  as  compared 
with  that  of  tho  three  other  species. 

2.  R.  mc^inrkimii. — Out  of  the  confusion  in  which  the  non-ti- 
chorhine  remains  were  involved  tliroughout  the  Continent,  51.  dc 
Christol  in  1S35  ^  rescued  the  BJiiiuxeros  mfgarhinug,  or  great  slcn- 
dcT-Iimbcd  IthinoeeroB  with  largely  developed  nasals,  which  Banm 
Cuvicr  had  considered  identical  with  the  H.  hptorklnus  of  the  Val 
d'Arno.  The  perfect  skull  found  in  a  mnrino  sand  of  Pliocene  agy 
near  Moutpcllier,  and  figured  by  the  founder  of  tho  species,  proves 
that  it  was  not  furnished  with  any  truco  of  a  "  doison  '"  or  bony 
partition  between  the  nostrils.  Tlie  numerous  bones  and  teeth  in 
the  British  Museum  from  tho  river-deposits  of  Gray's  Thurrock  in 
Essex  enabled  me  in  1865  •"  to  determine  the  occurreuce  of  tho 
species  in  the  lower  part  of  tho  Thames  valJey  j  while  a  fine  nppor 
premolar  in  the  collection  of  tlie  Rev.  J.  Gunn,  F.G.S.,  obtained 
at  Cromer,  proves  that  it  inhabited  the  Eastern  Counties  while 
the  Preglacial  forest-bed  was  hciuji  formed.  On  the  Continent  its 
remains  have  been  found : — in  tho  ItaUan  peninsula  in  vast  abun- 
dance in  tho  Val  d'Arno  -.  in  France,  in  the  deiiortracnta  of  Slont- 
pollier,  Ueraull,  and  CJiirdtt;  and  in  Oomiany,  near  Wiirlemberg, 
where  Professor  JhgertJ  describes  it  under  the  name  of  H.  Kirehlxr- 
</fiisia.  Thus  the  animal  ranged  llirough  Ocnnany  and  the  east  of 
England  into  France,  and  at  least  as  far  south  as  the  Val  d'Amo, 
its  furthest  northern  range  being  the  parallel  of  Norfolk.  In  the 
fact  that  it  lived  in  the  climate  of  Italy,  while  the  Alps  fonncd  the 
southern  liniit  of  the  tichorhino  species,  coupled  with  the  range  of 
the  latter  into  tho  high  northern  latitudes,  we  may  infer  that  it  was 
specially  adapted  to  the  temperate  zones  of  Europe.  The  mt^a- 
rhine  species,  indeed,  probably  bore  the  same  geographical  relation 
to  the  tichorhino  as  the  lied  deer  does  to  tho  Beindeer.  Of  the  two, 
the  former  was  the  older,  and  eocsiafed  in  Italy  with  the  Pliocene 
2fti3lodo!i  Ai-vei-ne>is!s,   in   France    with   Magloilon  breviroslris  and 

hoB  found  It,  /ichoThiniit  in  Ibc  high-level  nuTinlilo  beiljt  nt  Itome,  Mcoditcd 
with  (lint  iinpleniontg  of  tho  ordinury  pttlffolitliie  Ijpcs.  and  rpoiainji  of  Mrga- 
rerot,  Cerci'-i  ttapHus.  Hyann  fpclm,  ami  ( 'r™»  fTw/aui,  aiid  many  olJier  (pocie*. 
(Correspotidnnco  dc  Rome,  No.  iob,  i  Ifai,  18fi7.) 

•  Nov.  Conunent.  Pplrop.  lom.  liii.  t  Ob*.  Pow.  lom.  u.  pt.  1,  1825. 

t  Mem.  Amd.  St.  P^tei*.  6'  B^r.  torn.  vii. 
i  Brilijih  Fowil  MHiiimalfl,  18J(j. 

I  Sut.  Ilisi,  Rfr.  1863,  lii.  p.  .IS.i.  B  Aim.  de  So.  N»t.  1835. 

■•  Nnt.  Hill.  Rev.  ISGfi,  jii.  p.  a'SS. 
tt  GBrrnJ*,  PnWont.  Fran:;,  second  edil,  p.  01. 

It  UebpT  dio  foBBileii  Sniigrthicre  wulehc  m  Wiirtembere  aulitrfundBn  irotden 
alud.    StuKgurd,  1630.    Folio,  p,  179. 
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'alitAfrium  Serraii,  and  in  tho  Enstern  Comities  witli  Elq'has  nieri- 
dionafit  and  E.  jirwiw. 

3.  11.  Elriucua. — Tbe  third  British  Bpecies  of  llhinoceros  is  rcpre- 
Benterl  by  comparatively  numerous  rcmniiiB  derived  from  the  Foreat- 
bcil  uf  Norfolk  mid  Suffolk,  for  some  of  whicli  the  Into  Dr.  Falconer 
proposed  llie  name  llhiiwcei-os  Blntsfus.  The  namcof  this  unfigured 
uud  uudenoribc'd  spetics  rests  upon  US.  notes  attuchcd  to  speci- 
mens in  tho  British  and  Norwich  Muaeums,  and  in  the  coUections  of 
the  Eev.  S.  W.  Eiug,  F.O.S.,  and  the  Hep.  J.  Guun,  F.G.S.,  and  is 
retained,  out  of  respect  for  tho  memory  of  8o  much  knowledge  buried 
in  Dr.  Falconer's  grave,  for  the  assemblage  of  remains  of  lUiinoce- 
which  belong  to  one  and  tho  same  unpublished  apeeies. 

An  examination  of  the  plaster  cast  of  the  skuH  of  Bhinoceroa 
found  in  tho  Val  d'Amo,  and  exhibited  in  the  Exhibition  of  1801, 
proves  that  the  Etniscan  llhinocerod,  unlike  the  tiehorhinc  and  me- 
garhine,  had  its  nasals  supported  by  a  denii-cloison  orodscons  parti- 
tion, which  sundered  in  part  tho  one  nostril  from  tho  other,  and 

rengthened  the  basement  of  the  anterior  horn.  Tho  head  was  smaller 
and  more  slender  than  that  of  the  other  species.  The  upjwr  molars 
are  eharactoriised  by  tho  lowness  of  their  croivns,  which  strongly  re- 
semble those  of  the  milk-teeth  of  R.  vifyiirhiniiK ;  and  the  last  true 
molar  strongly  rtaomhles  in  general  form  that  of  tho  Miocene  Aceiv- 
theriain  iiieisivuin  of  Dr.  Kaup,  in  tho  possession  of  Sir  Philip  Egerton, 
Bart.,  F.U.S.  I  have  met  with  the  remains  of  this  species  in  the 
colleetions  of  Messrs.  riumi  and  King,  and  in  tho  llritish  and  Norwich 

asetuns.  Tho  teeth  in  the  colloetion  of  Mr.  Filch,  of  Norivich, 
ascribed  by  Professor  Owen  to  li.  Uploeh'mv,*,  belong  to  this  animal. 
In  Britain  its  remains  have  ocenrred  only  in  the  Forest-bed  on  the 
east  const.  On  tho  Continent  they  have  been  determinotl  by  Dr. 
F.ilconer  from  Malaga ;  and  in  the  collection  made  by  JI.  Bravord, 
from  PeroUes,  and  preserved  in  the  British  Museum,  are  two  upper 
molars,  labelled  in  the  MfS,  Catalogue  as  tiehorhine,  which,  bej'ond 
all  doubt,  belong  to  the  Etruscan  species,  and  correspond  exactly  in 
Bize,  form,  and  sculpturing  with  specimens  from  the  Cromer  shore 
in  tho  possession  of  the  Itev.  S.  W.  King,  of  Saxlingham.  Ithino- 
cfTos  Eiruatva,  therefore,  in  Preglucial  times  ranged  from  the  Eastern 
Counties,  southwards  through  France,  on  tho  one  hand  across  the 
Pyrenees  as  far  as  the  Straits  of  Gibraltar,  on  the  other  across  the 
Alps,  at  least  as  far  down  in  the  Italian  peninsula  as  the  Valo  of 
Florence.  Its  range  over  South"  west  em  Europe  may  perhaps  prove 
that  it  was  fitted  for  a  wnimer  climate  than  the  ttchorhine  species, 
irhich  it  preceded  in  point  of  time.  In  common  with  Ihe  other  fossil 
members  of  tho  Genus  Rhinoceros  found  in  Britain,  it  was  bieom, 
Olid  possessed  a  dental  formula  of  three  premolars  and  three  tnie 

Eath  jaws.     The  description  of  the  species,  so  far  as  my 
low,  1  hope  to  complete  in  a  few  months. 


II.  ItHDfocEROB  i.EPTOBirnsus,  Owen". 

1.  HUtory  of  t/te  ntitne. — The  fourth  British  species  of  Rhinoceros 
■  Op.cit.p.3X. 
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ritocEKDixos  or  thk  obolooioai.  •oamr. 


I  romarknblc  for  the  confusiou  in  vhiuh  it  ia  involvtil  from  the  bit 

of  its  bi-iug  onlirely  dislinct  from  t)tt>  Jl.  Upforhintu  of  Huron  Cuvict  *. 
Thp  Litter  Is  founjed  upon  a  dmwiiig  uf  the  bead  found  neat  itp 
Monto  Pulgiiaaco  in  tiio  upper  Vnld'Arno  by  M.  Cort«ai  in  lr*05,  and 
jircBcncd  iu  the  Museum  iit  Uilun.  The  oriffiniJ,  Baron  Cui,-ieT  never 
saw  ;  but  from  the  dravring  mudu  by  U.  Adolphc  Brongniart  be  in- 
forrod  that  it  cxliibiteil  no  trmv  of  tbo  omooiu  partition  bclKwii 
the  noTM,  BO  character! ntiu  in  the  tieborbinc  species ;  and  he  there- 
fore made  it  the  typo  of  the  "  Ithiuoci-rcu  a  narines  non-duisoa- 
n^,"  or  H.  Uplorhiniu.  Tliia  determination  was  Donaidered  n&i 
by  tho  sciontifio  men  of  Europe  until,  in  1035,  U.  dc  (SiriatoL,  after 
having  obtained  very  cuxefid  drawingi  of  the  same  skull  by  lUf. 
(ione  and  Ue  In  Uuruiora,  ciimo  to  the  conclusion  that  the  sketch 
pubUsheii  by  C'urier  was  inoorrcct.  and  accounted  for  the  ab- 
sence of  the  i-loiaon  by  the  bypothctja  tbiil  it  had  been  broken 
awuy.  A  comparison  of  bin  figure  (Aunales  <k*  Sciences,  2*°*  aerie, 
t.  iv,  pi.  ii.  fig.  4 )  with  that  in  the  '  Dsacmens  Foaailes  '  (3rd  edit, 
t,  ii.  part  i.  pJ.  is.  fig.  "1  provoa  the  truth  of  these  iufensnew,  which, 
moreover,  were  indorsed  in  the  year  184'i  by  tlio  authority  of  Prof. 
Owen.  On  the  other  hand.  Dr.  FiOcouer  incideutally  mentioMs, 
in  bismasterly  trcittise  on  the  Maitudon  and  Elephant t.  that  the  i-kull 
in  (juestion  is  exattly  as  Boron  Cuvier  deacribtid  it — without  the 
cloison.  This  coiillictiug  evidence  may  perhaps  bo  explaiued  by 
the  presence  of  more  than  one  ekull  of  Ithiuoceroa  in  the  »aroe 
Museum  from  the  same  depoait.  As,  however,  M.  do  Christul't 
criticisms  upon  Baron  Ciivicr's  apcciea  hure  remained  uncbolleugcd 
up  to  the  jircHcnt  lime,  and,  conaideriiig  also  that  the  renisisa  of 
the  species  without  the  cloisoii  arc  very  abundant  in  the  upper  Vol 
d'Arno,  the  probability  aet^ms  to  me  that  M.  de  Cbriatol  is  right  in 
disallowing  the  vaiidity  of  fiorou  Cuvior'a  species,  uiid  that  the  skull 
which  Dr.  l-'alconer  examined  bolougs  to  Rh'nioetrot  nie^arhima. 
To  which  of  the  Ibsnil  species  the  skull  described  by  Curier  may 
really  Ix-loiig,  to  the  tichnrhine,  nieparhinc,  Etruscun,  or  Irjiturhine 
of  Prol'essor  Ottcn,  is  entirely  n  matter  of  conjecture,  M.  de 
Chriatol  hu.<j  snceeeded  only  in  di'monstrnting  (hat  it  is  not  what  it 
was  supposed  to  be  when  it  was  constituted  the  type  of  the  Jt.  Iffi- 
Corliittiis  ('F  '•H,  r(  nariiif*  nmi  cloigonitfis."  For  it  DeHmar4«t 
pro])osed  the  imniu  of  11.  Cuvi&rii  ;  nnd  Dr.  Fiscbex§  defined  it  K|tCici- 
fieally  as  "  capite  Iriconu,  dentibna  primoribna  nullis,  septo  nuritim 
nuUo ;  naribntj  multo  gracilioribus,  ossibusque  nusolibus  tcuuioribus 
qnara  in  7f.  Afritum." 

In  thi«  confusion  the  non-tichorhine  species  of  Pliooene  age  were 
left  up  to  the  year  ]  846.  In  that  year  Professor  Owen,  in  hi.'*  grest 
work  ibo  '  British  Fossil  Slamuia!!* '  proiiosed  the  name  of  U.  hpto- 
rhiiam  for  portions  of  n  skull,  n  lower  jaw,  and  botiee  of  Bhinot*rot 
found  in  the  freshwater  depneits  of  Clactou,  in  Essex.  A  eompari- 
Bou  of  the  lower  jaw  nilb  those  from  the  Tal  d'Arno  described  by 

•  Op.  at.  p.  71.  t  Qunrt.  Joum.  Geol.  Soc,  18G5,  p.  a»&, 

I   Mun,  pj..  402,  032. 

I  arnotuis  UatuiiinliLun,  Sro,  Stull^ptfdia:  (1829),  p.  410. 
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Cuner,  led  him  to  infer  tUut  the  leptorhine  of  Uanex  waa  idontioal 
witli  tL/il  of  Italy,  The  skull  prcseuting  a  pnrlialhi  oaijii'l  cloition) 
or  bouf  piU'tition  bi.>tTCfL'ii  the  uuHtiile,  (.>nn1ilcil  liJiu  tu  umaud  Cu- 
\ier's  definition  of  "It.  unariiifs  nun  doiaoiiueL'B"into  ''II.  A  narincs 
deKu-eloisoaneea,"  the  name  te/ilorhinas  being  rutaintd  because  "  the 
nasul  bonc4,  notwithstanding  their  partiitloasuous  supporting  wull,nre 
aotuaUj  more  slunder  thaa  ihoso  of  H.  ikhorluniit "  •,  Tho  spcdflo 
identity  of  the  lower  jaws  found  in  Italy  with  that  found  in  Essex 
U,  inde<!d,  open  to  eonsiderabli'  doubt :  but,  sinco  the  siwciesof  ItJti- 
uactrot  foiuid  at  Clucton  is  one  which  I  have  traced  widely  in  tho 
bone-caverus  and  river-de]ioaile,  and  since  its  dcBnilion  by  Pro- 
lessor  Owen  has  been  nnijdy  verified  by  recent  discoveriea,  there 
ia  every  reason  for  the  11.  l'jiUirhiiiii»  nf  Professor  Owen  being  rc- 
tiiiued  tts  a  wpccific  uiinie.  Its  identity  with  the  if.  leplorkimis  of 
Cuvier,  from  the  conflicting  evideuca  im  to  the  prisence  of  tho  doiflon 
in  the  skull  which  ho  couBtituted  his  type,  is  ultogelher  a  mutter  of 
conjecture. 

2.  Si/nonynis, — The  RhitiQctrot  irptorhima  of  Professor  Owen  is 
the  eijuivalent  of  the  spocies  mentioned  by  Dr.  Falconer  in  his  aeeoimt 
of  tho  Caves  of  Gower  as  R.  heniiuechm  t.  an  uiideecribed  and  unde- 
fined epcdes  that  owes  its  existence  to  the  transhitio'i  of  Professor 
Owen's  definition  ■  ^  natines  demi-cloiaounees '  into  a  Greek  specific 
name.  In  ccntnd  Prauec  it  is  probably  idcntieid  with  the  R.  iiKto- 
Iropvz  and  R.  I'tlaunui  of  SI.  AymardJ,  the  R.  AywuiiH  of  M, 
Pomcl§,  and  tho  R.  Uptorhinvt (Du  Puy)  described  by  SI.  Uorvais  in 
his  '  Fateontologio  rrant;aisc  'II. 

Tho  species  is  characterized  by  the  possession  of  two  homa,  by  the 
partial  ossification  of  tho  aeptum,  by  the  slenderucsa  of  the  bones, 
and  by  certain  peculiarities  in  tho  dentition,  which  I  propose  to  de- 
scribe in  the  following  pages.  In  regard  to  the  pai-tiaVy  osgijii'd 
septum,  it  ia  intermedinle  between  tho  tichorhine  Rhinoceros,  in 
which  the  ossification  is  coniplete,  imd  the  megarhine,  in  which, 
acoording  to  SI.  de  Cbrwtol,  there  is  no  truce  of  u  eloisun.  The  de- 
velopment of  this  bony  support  for  tht  nasals  stands,  as  Cuvier  re- 
marked of  it  in  the  tichorliiue  Rhinoceros  ^,  in  direct  relation  to  the 
horn -development :  and  therefore  wo  inaj'  infer  tliat  also  in  respect 
of  llio  size  of  its  anterior  horn  it  was  intermediate  betwe«n  the  two 
above-named  sjietiea. 

The  dentition  of  two  out  of  the  fonir  British  spcdes  of  Pleistocene 
Bliiuoeeros,  the  titborhine  and  megarhine,  has  already  been  de- 
scribed in  the  '  Salural  History  Itoviow  '  ■•  ;  that  of  the  leptorhine  of 
Professor  Owen  merits  u  more  careful  examination  than  the  rest, 
because  of  its  close  reptmblaiice  to  thiil  of  tho  megarhine,  and  the 
wider  range  of  the  species  in  Bnlaiu  than  of  tho  latter.     The  terms 

d  letters  rendered  necessary  for  its  accurate  description  are  those 

',*  am.tit.  p.  308.  f  QiuirL  Journ.  Ocol  HSoo.  tvi.  p.  180, 


J  KoUt,  PiU.  torn.  i.  p.  2118,  sx.  ed.  {\^)3). 


Cat.  Mflb.  78,  185W.  ||  Bpc.  mlit.  (1859)  p.  90. 
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used  to  denote  homologous  parts  of  the  teeth  of  the  tichorlilue  and 

luegftrhiuo  species  •- 

3,  -Vi/it  BeiUition, — The  Hyaaia-dcn  at  Wokey  Hole,  whidi  hu 
aJForded  a  vaat  quuntil)'  of  the  remains  of  the  tichorhiiic  lUiitiocenN, 
has  nl.io  j^i-ldod  the  Ijcst  exnmpka  of  the  milk-tcoth  of  the  leptorhioe 
species,  in  two  fragments  of  an  upper  and  lower  molar.  Tlioee  in 
the  Sluscuma  of  Uxford  and  the  Geological  Society  of  London,  from 
Kirkdalo,  are  so  badly  preserved  as  to  be  unwortby  of  a  detailisl 
notice.  The  fragment  of  the  upper  railk-molur,  consisting  of  tbc 
exUmol  lamina  (tig.  1)  of  the  second  of  the  series  occupying  tin' 
right  upper  jaw,  ia  remarkable  for  the  stoutness  of  the  pyrami>iit 
teeoiul  (osia  (h  2),  which  stands  oat  boldly  above  the  plane  of  the 
real  of  the  lamina,  aud  is  defined  basdly  by  two  well-marked  ttlSi, 
The  third m$tti  {I-  3),  ubo  pyramidul,  but  very  faintly  defined,  oceupiM 
thoj)oj(((rior  area  (n) ;  and  between  their  iipices  is  a  small  wcll-dc- 
fiiiod  elevation  on  the  exterior  of  the  crown-summit,  which  is  pro- 
bably a  mere  individual  variation,  as  it  occurs  also  in  some  of  tlii^ 
corresponding  teeth  of  the  tichorldne  lihinoceros.  As  compand 
with  tho  homologous  tooth  of  the  latter  species,  the  leptorhine  is 
characterized  by  its  smoothness,  its  sm^kU  size,  and  the  faiut  defini- 
tion of  its  iliird  casta  ;  as  compared  ivith  that  of  the  megarhine,  by 
the  preaenco  of  tlio  Uiird  rosla,  the  stoutness  of  tho  ntcoml  (k  2).  but 
especially  by  its  small  6vtc.  The  average  basal  measurement  of  lh<' 
lamliui  of  the  second  npjjer  milk -molar  is  iu  the  lichorhine  1'2  inch, 
ia  the  megftrhine  l'3-5  to  1'53,  in  the  leptoriiine  0-9  inch. 

The  seeond  fragment  (fig.  2),  consbting  of  the  unworn  germ  of 
the  third  lower  milk-molar,  probably  (from  its  condition)  belonged  lo 
the  same  individual  as  the  jirecoding.  Its  MUntal  lamhui  {I)  it 
divided  by  a  deep  oblique  groove  (t)  into  two  axeus,  of  wliich 

*  Tbe  following  ia  tbo  iisl  of  (he  tnnns  and  letters  lued  to  tdenlirv  horaolo- 
goiJH  ports  in  the  mi>at  coxnploi  of  tho  foBsil  ItbjnowrO!^  1i<4'th  (LbMSc  offf.  tieid- 
rAinvj,  and  npplinible  to  llio  ttpLli  of  all  the  epedea  of  the  genus  t^ 

u  =  Anterior  vulley  =  "  Vnllis  auiarior,"  BrBndI.="  Vnllon  oblique"  in  nppw 
molars,  Ciivier. 

6=Poateriar  Tnllej^"  Tollis  po9lpriar,"  Br&udl.  = "  Ecorchuro  aa  bold 
l>oal<irieur,"  CuTior,="  FoaBelt*  poaterieiire,"  BlainTiUi*. 

r  =  AceeMory  Talley  =  "  Valleuulo  acwBsnria,"  BroJidl. 

(f=Aii(CTJor  roUiB="CoUia  anterior."  Brttiiclt,  =  '' Collina  second?."  ofuppir 
molnrs.  Curie  p. 

E^Uedian  i»ULB  =  "ColUa  mediuo,"  BrBndt,  =  "La  troiii^me  ooUine'  of 
upper  niolar&p  Cuvier. 

/=Poitorior  collia  =  " CoUis  po»t«rior,"  Brandt,="  Lo  botd  postirieiir  d»li 
dent,"  CuTier,  BlainviUf^- 

3=Anterior  oonibing-plnle,  s  snmU  prowas  of  enamel  springing  from  llw 
external  Inminfi  and  p-euli^ir  to  /?.  tii'hitrhinus  among  the  foa^l  speoies. 

A  =  I'oBterior  coniliing-pbil.',  n  Bmall  protVM  of  ennniul  lUrown  funeanl  iiilu 
tliD  anterior  vbUd;.  In  the  lichorhino  spedw  tlie  union  of  g  and  h  out*  off 
e  from  h. 

i=Mediun  groovu  on  tho  citemal  lomina. 

t~Costii;  =  "rosla',"  Brdiidt,  on  theratcrnni  lamina. 

/=Eitemal  lamina  =  "  Collin  eiWraus."  Brvindt,  =  "  C-dUne  pr<iniUr0  qn! 
suit  einctcincnt  li>  bord,"  CuvicT. 

VI  =  Anterior  nrefl, 

n=PoaleriiWBn». 
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the  BHtcrior  (m)  beara  two  eotlie  (t  1  &  h  2),  faintly  divided  from 
each  other  by  a  broad  shullow  V-shapud  depression,  while  the  pa»- 
lerior  (n),  tumid  busally,  is  sloped  off  abruptly  from  the  base 
towards  the  crown-summit.  Tin'  presence  of  tho  eosia  dufines  tho 
tooth  from  the  megarhiiio  homologue,  the  tumidity  of  tho  potterior 
area  (h)  from  the  tichorhino.  On  tho  crown-surfaco  the  antrrior 
valUy  (a)  is  more  shallow  than  the  jjosf^ci'oi-  (6) ;  and  of  the  throe 
nUts,  as  in  all  the  homologous  teeth  of  tho  genus,  the  mtdian  (e)  is 
the  lai^est.  The  summit  of  tlio  latter  is  flattened  antcro -posteriorly 
at  ita  inner  side ;  and  the  trunsverso  bridge  of  enamel  that  joins  it  from 
the  (,r1irna1  lamina  is  traversed  by  a  notch  ending  in  a  cleft.  Tho 
result  of  this  armngemcnt  would  be,  that  in  the  slightly  worn  tooth 
the  summit  of  the  meJiciii  cullls  {t)  would  exhibit  a  trefoil  pattern, 
somewhat  after  the  fashion  of  tho  teeth  of  the  Pig  and  Hippopota- 
mus. Tho  low  crown,  the  smoothness  of  tho  enamel,  and  the  small 
size  differentiate?  the  tooth  from  tho  corresponding  one  of  the  tieho' 
rhinc  speeics,  while  tho  latter  characteristic  affords  an  easy  means  of 
defining  it  from  the  closely  idlied  megai-hiae  form, 

4.  I'ri-iiKinait  Vjipei-  Bentilion. — The  entire  permanent  series  of 
the  teeth  of  this  species  was  obtained  by  the  lote  Mr.  John  Brown,  of 
Stonway,  from  the  brickfields  of  Lexdeu,  near  Colchester,  in  ossoeia- 
tion  with  remains  ot I/ijijutpokimjis  major  ruA  nl'-jihrt)  nntiijuita,  and 
are  preaened  in  the  British  MiLseum.  The  upper-jaw  teeth  very 
closely  resemble  those  of  the  megiirliino  llhinoeeros,  hut  oro  distin- 
guished from  tliera  by  the  possession  of  tho  following  characteristics; 
— by  the  rugosity  of  the  enamel  surface,  by  the  development  of  a  third 
eoita  (Ic  3)  on  tlie  posterior  area  of  premolars  3  and  4,  by  the  con- 
cavity of  tho  base  of  the  erlfrwil  liimina  (/),  and  by  the  inner  aide 
of  the  coJIii  not  being  sloped  off  so  abruptly  as  in  the  former  species. 
As  compared  with  the  tichorhine  lUiinoceros,  the  absence  of  tho 
antrrior  eonthiivf-jilatt  (i/),  so  persistent  in  tho  teeth  of  that  animal, 
the  height  of  the  entrance  of  the  aiUerior  vallti/  in  Premolars  3  and 
4,  the  comparative  smoothness  and  thinness  of  thu  enamel,  the 
Outness  of  the  ro.ifie  on  tho  e.vternal  lamiiin,  the  gradual  slope  of 
the  Collin  on  the  inner  side,  and  the  great  development  of  tho  t/uard, 
or  stout  aaceniling  ridge  of  enamel  on  tho  anterior  surface,  are  tho 
salient  poinla  upon  which  a  specific  determination  can  be  made. 
Besides  these,  also,  tho  most  noteworthy  in  the  jtiw  under  considera- 
tion are  the  stoutness  of  tho  guard  in  premokrs  H  and  4,  and  tho 
passa^  of  a  ridge  across  tho  entrance  of  their  anterior  vaVey 
(a).  Tho  posterior  wall,  also,  or  Wiifrf  coltis  bears  a  tusp,  as  in 
the  tichorhine  species;  but  it  is  faintly  developed  and  is  soon  worn 
away. 

Figures  3  and  4  (PI.  X.),  which  I  owe  to  tlie  kindness  of  my  friend 
Professor  PiiiUips,  F.R.8.,  of  a  right  upper  premolar  4,  from  iho 
Crawh-y  Hocks,  near  Swansea,  show  all  the  salient  points  of  tho 
Upper  premolar  dentition  of  the  species  ;  wliilo  fig.  5,  of  a  second 
upper  true  molar  from  Peckham,  is  tyjiical  of  the  leptorhino  upper 
true  molars.  We  are  indebted  to  Professor  Owen  for  a  figure  of 
tho  Icptorhine  first  upper  true  molar  from  Clacton,  in  '  Sritish  Fossil 
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UamciBls,'  p.  141,  whick  does  away  with  the  nMcenity  of  figuriug 

that  tooth. 

ITie  rliaraotflrs  of  the  Lcxdeoi  upper  molars  are  founj  also  in  ill 
thoco  of  the  IlhinoMros  of  Kirkdale.  In  flg.  125  ot  the  '  Brituh 
Fossil  MamraiiU '  there  ia  a  tooth  from  this  locality  figured  as  tli« 
deciduous  iipppr  molar  of  the  tichorhino  speciee.  EiamJngd,  how- 
ever, by  the  light  of  other  Bpecinjons  discovered  fliaci'  that  gmat 
work  was  writttn,  the  tooth  in  question,  pi'eserved  in  tlio  liritiah 
Kuseum,  presents  cLaractors  found  ouJy  in  the  leptorhine  »pecieai 
The  stoutness  of  the  guard,  the  bevelling  off  of  the  inner  nt- 
face  of  the  anterior  and  middle  coUes,  the  absence  of  the  ii»W- 
rior  cambing-plnU ,  and,  eonsoquently,  of  the  itMettoty  waRiy, 
the  large  size  of  the  pottfi-ior  vallfij  (a  of  Figure)  differentiBte  it 
from  the  tichorhino,  and  prove  it  to  bolorig  to  the  leptorhine  Rliino- 
oeros.  A  comparison  of  the  tooth  with  the  figures  given  by  Pw- 
fensor  Eraudt  of  the  permanent  teeth  of  7^  lirhorhirut*,  and  with 
those  of  the  deciduous  dcntitiou  that  t  have  published  in  the  '  Ni- 
tural  History  Heiicw,'  proves  conetuaively  that  it  is  non-tichorhine 
in  character.  It  corrMponds  in  every  resjiect  with  a  right  upper 
premolar  (4)  in  the  Oxford  Museum  from  the  same  cavern.  Th^^ 
second  right  upper  tnie  molar,  figured  by  Dr.  Buckland  in  the  '  ^^^| 
Uquiie  Uiluvianaj '  (pi.  7-  fig.  3t,  ulfio  presents  ehnraeters  ewenliil^H 
leptorhine — namely,  the  encaration  of  the  base  of  the  t-rtemnl  lamina, 
the  stoutness  of  the  ascending  •juard,  and  the  suppression  of  the 
anUrior  eombjny-plntf.  The  tooth  is  very  much  worn :  and  the  guard 
obliterated  to  sueh  a  degree  that  in  the  figure  tlio  section  of  it 
visible  on  the  crown-surface  ]>ri'sent8  mi-rely  a  deqi  fold  at  the  inner 
and  anterior  angle.  The  germ  of  a  first  premolar  (Pni.  2).aUo&ODi 
Kirkdalo,  and  in  the  Oxford  Museum,  presents  the  peculiarity  of  the 
enlrauee  of  the  nnterwr  vallry  being  completely  blocked  up.  of  (he 
tntfliiiii  collix  being  represented  by  a  thin  bridge  of  enamel  croeaiaf 
the  ci-own -surface  obliquely  backwards  from  the  inner  to  the  outer 
side  and  insulating  the  tniUrior  irom  Ihe  posUrinr  iiiUfi/.  The 
latter,  also,  is  larger  than  the  former.  All  the  remains  of  Uhinooe- 
ros  from  the  Kirkdalo  llyiciia-den  that  have  passed  through  my 
hands  Ix'long, without  exception,  to  the  leptorhine  apeeiee  of  Professor 
Owen. 

A  right  upper  premolar  (4),  from  the  Crawley  Hoek  Cave  new 
Swansea,  iu  the  O.tford  Museum,  presents  the  ]iefuliiirity  of  having 
the  posUi-iur  ci/nihiiuj-pliite  (A,  flg.  4)  divided  into  two,  ba  in  the 
corresponding  tooth  of  the  mognrhine  species  from  Herault,  figured 
by  M.  Gervais  (Palcont.  Fr,  pL  2.  fig.  4).  It  is  figured  as  illus- 
trating all  the  salient  points  in  the  upper  dentition  of  the  frpetiea, 
and  not  merely  b»  h  fine  specimen  of  the  last  ])remolars.  Upper 
leptorhine  molars  hove  also  been  found  in  two  othci'  bone-cavemsio 
this  country — in  (!ower,  quoted  by  Dr.  Fnlocner  iia  belonging  lo  B. 
htmiLrrhus,  and  in  the  cave  on  Durdham  Down  near  Bristol,  whi-nw 
they  were  obtained  by  Mr.  Stutchbury  and  deposited  in  the  Bristol 
Museum.  To  the  caurtosy  of  Mr.  Willium  Sanders,  F.11.9.,  I  nm 
indebted  for  their  examinstiov.     They  consist  of  the  upper  teeth  of 
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ihe  left  side,  with  the  exception  of  premolar  2.  With  the  following 
ezMptioDs  they  present  al!  the  charitcteriatics  of  the  eanee  obtniiied 
tma  Lezden,  aboTC  described.  Prtsmolar  3  preaeatB  a  faint  cusp  at 
the  eutrance  of  the  ntUerior  vallt;/  (o)  close  to  the  cingnlnm.  Pre- 
molar 4  has  the  potlerlof  enmbinff -plate  (A)  divided  into  three 
seirondary  folds,  aa  in  a  eorreepoading  tooth  of  the  megarhino 
epeciea,  from  the  Forest-bed  of  Cromer,  preserved  in  the  collection  of 
tha  Hev.  J,  Gunn,  F.0.8.  The  flrst  upper  true  molar  also  has  a 
mnall  onsp  at  the  entrance  of  the  anitrior  aiillry,  and  baa  the  third 
mUit  divided  from  the  eeeond  by  a  shallow  nott^i,  which,  being  worn 
away  at  an  early  period  in  the  Kfe  of  the  adult,  le  not  very  often  seen 
in  tho  upper  molara. 

In  the  river-deposits  of  the  Thames  valley  a  leptorhine  premolar 
4  and  molar  2  (fig.  5)  were  discovered  in  1862,  during  the  niain- 
drainogc  works  neurPeckhniu,  on  the  Surrey  side  of  the  Thames,  and 
dpjMisited  in  the  British  Museum.  The  matrix  proves  thorn  to  have 
been  derived  from  a  pale-grey  clay,  a  point  which  is  of  eonsiderahlo 
imporlacce  as  raarkiiig  the  relative  age  of  the  leptorhioe  and  ticho- 
ihiiie  specieB  in  that  pnrtiuular  locality.      The  premolar  is  remarkable 

the  development  of  two  ax^cessory  rombitiii-plalts  from  the  viediati 
'lit.  and  their  tWion.ao  that  two  aocessory  valleyH  are  mapped  off. 

e  erown  is  uneven,  and  the  third  eoilit  (t3)  strongly  marked. 
The  third  eoUii  is  notched  and  cUflpless,  The  true  molar  difl'era  from 
the  ordinary  type  of  leptorhine  upper  molars,  and  approximates  to 
the  megarhine,  in  the  external  lomine  not  being  hollowed  busally  ; 
and  were  it  not  for  the  unequivocui  ovidoneo  of  the  premolar  4  that 
belonged  to  the  same  jaw.  it  would  be  altogether  a  doubtful  tooth. 
The  Lower  Brick -earths  of  Oray's  Thuiroek  in  Essex  have  furnished 
a  second  instance  of  leptorhine  remains  being  found  in  the  valley  of 
the  Thames,  in  a  first  upper  true  molar  that  agrees  in  all  euaential 
point*  with  that  from  Clacton,  figured  by  Professor  Owen  (Fobs.  Mam. 
fig.  141).  The  most  remarkable  discovery,  however,  is  that  made 
by  Mr.  Antonio  Brady,  F.G.8..  of  a  leptorhine  skull  and  lower  jaw 
at  Ilford.  Tho  former  is  very  nearly  perfect,  ond  exhibita  the 
demi-cloisou  or  partially  ossified  septum  between  the  narea.  and  the 
entire  upper  molar  series.  It  also  satisfactorily  settles  the  question 
of  the  upper  deutul  furmula,  as  no  trace  of  the  premolar  1  is  to  be 
found  on  either  side.  With  the  exception  of  the  last  upper  true 
molar,  the  description  of  the  teeth  from  Lesdcn  apjiliea  to  these  also, 
the  third  coUU  in  the  lepterbine  (M  3)  taking  the  tbrm  of  a  small 
cusp  on  the  posterior  border  of  the  tooth,  while  in  this  it  lakes  the 
fonn  of  a  ridge.  This  variation  is  found  also  in  the  coresponding 
molars  of  }l.  tidiorliinui.  A  frogaieiit  of  the  skiUl  of  the  leptorhine 
species  obtained  from  the  same  locality,  in  the  cirbinet  of  Dr.  Cottou, 
F.O.S.,  exhibits  also  the  entire  upper  molar  dentition.  With  the 
excejition  of  premolar  2,  the  first  of  the  series,  all  the  teeth  bear  the 
third  foitit  {I- 'A)  faintly  developed,  lA-plorhino  upper  molars  have 
been  yielded  also  by  the  hrick-earlh  on  the  south  side  of  the  Thames, 
at  C'layford  in  Kent,  and  are  in  the  collections  of  Dr.  Spurrill  and 
Mr.  Grantham,  to  whose  courtesy  I  am  indebted  for  their  exaii^ina- 
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tion.  A  lost  nppor  true  molar,  figured  by  Ur.  Trimmer  in  tho  *'  Phila- 
8oplucalTrHnaaj.^ti(in8'  for  lt^33,  pi.  ix.,  a<;roee  exactly  with  the  ham n- 
JogouB  Icplorhine  tooth  from  Leiden  iii  tho  posse.=sion  of  the  Rev.  U. 
Fishur,  F,G.8.,  and  proves  the ocourryncc  of  thatspedes  in  thcbrick- 
lidde  of  Brentford.  It  is  quoltd  by  Profi-ssor  Uorria  •,  on  Profeaor 
Owen's  imthority,  as  tithorhiao,  from  which,  however,  it  diflen  in 
all  tho  points  already  enuraeratud.  In  the  Museuia  at  Tork  I  oIm 
found  evidence  of  the  !C.  Uplurhinu-t  of  Owen  among  the  remiusi 
found  at  Bielbecks  Farm,  near  ifarket  Wcighton,  deacribed  in  Ita^l 
'  PhilosDphieo!  Magazine  '  for  1S(.I9.  The  suppression  of  the  '"■'41^1 
tomhhiij-phte,  tho  largo  development  of  tho  ijuanl,  the  pyromiall 
shape  of  the  ro/hji,  and  the  presence  of  the  fAi'n/«)g(«  present  a  combi- 
nation of  characters  foundiii  that  apeoiesalone.  From  the  same  dL*- 
posit  were  obtained  the  renmina  of  the  Cave-lion,  Wolf,  llorae.  Mam- 
moth, libon,  Urua,  and  Ited  Deer. 

5.  Pefmanrnt  Lowei-  Dcniilioa. — The  upper  molar  series  in  ill 
the  species  of  Rhinoceros,  both  recent  and  fossil,  presents  clmracter- 
istica  which  eiuihlc  us  to  detect  the  fijiecies  from  the  examinatian  of 
a  single  isolated  tooth,  Tho  lower  molars,  on  the  other  hand,  uie 
so  remarkably  alike  in  all  the  Bpccica  that  this  is  frequently  impos- 
sible. In  this  respect,  huwovor,  the  tiehorhine  can  be  differentiated 
from  tho  megurhine  Ehinoeeros,  as  I  have  already  shown  in  my 
essays  on  their  dentition.  The  leptorhine  lower  molars  differ  from 
tho  tiehorhine  in  all  those  points  by  which  the  megarhino  are  chamc- 
teriaed.  In  both,  the  obhqiiity  of  tho  wear  of  the  enamel  on  the 
outer  side  of  the  crown-surface,  caused  by  the  overlapping  of  the 
upper  tfieth,  contrasts  with  tho  even  wear  of  the  corresponding  part 
of  the  tiehorhine  molars.  In  both,  the  first  premolar  (Pm.  2)  is 
trenchant,  and  the  ej.-ltrnal  lamuin  presents  a  smooth,  horizontally 
convex  surface  with  a  faiiit  apical  depression.  The  (interior  v/iO-ry 
ia  faintly  impressed,  the  jwsUrior  is  extremely  shallow.  In  pn.-- 
molars  3  and  4  the  median  groove  traverses  the  base  of  the  ej-Urjuil 
lamina.  Tho  loptorhiae  lowcrmolsracan,  however,  be  ditferen Hated 
from  tho  megorhine  by  the  coarser  enamel -sculp  tui'c,  and  especially 
by  the  flattening  of  the  antcriur  area  (hi)  of  the  tj-Umat  lamina. 
These  characteristics  are  found  in  oil  the  lower  teeth  of  R.  Upto- 
rhiiius  which  have  been  derived  from  the  bone-cavemfl  of  Eirkdulc  or 
Durdham  l)owu,  and  in  all  those  which  have  been  found  in  assoeia- 
tion  with  upper  teeth  in  river-dcjwsits,  as  in  those  ligurod  by  Pro- 
fessor Owen  from  tlacton  and  Walton,  in  Essex  (Foes.  Mam.  figs. 
l:i-136).  Some  no n- tiehorhine  lower  jaws,  however,  I  am  unable 
to  assign  with  certainty  to  the  leptorliine,  mcgarhine,  or  Etruscan 
species. 

The  dilTercncos  which  Professor  Owen  notes  between  the  lower 
teeth  of  the  leptorhine  and  tiehorhine  species  do  not  apply  to  their 
permanent  dcntilioa, — the  lower  rami  of  the  latter  species  from 
Lawford  and  TImme,  in  the  0.\ford  Museum,  eontaiuing  the  milk- 
series,  while  the  lower  rami  of  the  former,  with  which  Ihey  arc 
compared,  present  us  with  tho  permanent.  While  fig.  13H  (n/).  o(.) 
•  Quart,  Joiim.  Geol,  Soo.  rol.  ti.  p.  2W. 
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.  most  accurate  figure  of  the  leptorhine  promolar  2,  fig.  137  re- 
sents the  first  and  second  milk-motarH,  insteiid  of  the  first  nnd 
cond  prcmolare  (Pm.  2  and  3)  of  the  tichorhine  KhinoceroB,     In 
i-ssay  on  the  Inttor  specica  full  evidence  is  given  far  thia  conclu- 
don.     Ill  tho  lower  jaw,  figured  bj"  Professor  Owen,  from  Clactoii, 
the  sjmphysia  extends  ns  far  back  aa  tho  middle  of  premolar  3. 

A  remurkably  fine  lower  jftw  from  Lexdcn.  contaiiiiog  tho  entire 
permanent  set  of  teclh,  with  the  exception  of  premolar  2,  belongs  to 
the  same  individual  aa  the  upper  tcctli  from  thnt  locality  described 
abant. 

Tho  brickfields  of  Hford,  which  have  furnished  the  most  jwrfect 
head  of  the  lepljDrliine  IthinoccroB,  have  jiclded  also  mimcTous  lower 
jaws  belonging  to  the  same  species.  One,  in  the  possession  of  Mr. 
Antonio  Brady,  F.G.S.,  consisting  of  both  rami,  shows  the  spatuloto 
ti'rminatiun  of  the  jaw.  On  the  rectangular  areo,  anterior  to  the 
first  pretnolara  (premolars  2),  formed  by  the  horizontally  flatleiitvl 
symphysial  portions  of  tho  rami,  are  email  deprcBsions  on  the  outor 
border,  which  probably  are  traces  of  embrj-onii:  incisors  and  canines. 
Several  remnrkably  fine  lower  runii  fr^m  tho  some  locality  are  also 
in  the  collection  of  Dr.  Cotton,  F.G.S. 
I  6.  Dental  Forniiilii. — Allhough  we  have  no  absolute  evidcnco  as 
'to  thu  number  of  tho  milk-teeth  of  2{.  Uptorhliuix.  tho  fact  that  in 
all  the  cases  in  which  tho  milk -dentition  of  the  genus  Ekhuxeros 
has  been  examined,  it  consists  invariably  of  four  teeth  on  either  nido 
of  both  jaws,  leave-s  no  room  to  doubt  that  this  extinct  ttpocies  also 

possessed  the  same  dental  formula :  ^^. 

An  examination  of  the  entire  dental  series  of  the  npper  and 
lower  jaws  derived  from  the  brick-cartbs  of  Lexden  and  Ilford  prove 
thai,  like  the  tichurhino  anil  EtruBcan  species,  tho  permanent  dental 
formula  of  the  ieptorhine  was 

1.0   C.n    Fin.g3.<    M.i.a.s 
I.o    Co    PiD.a.3,1    ULl.a.a' 

7,  Mcasuremmls. — The  meaaureracnts  taken  at  tho  base  of  the 
crown,  in  inchea  and  tenths,  are  uniform  with  those  of  tho  preceding 
essays  on  tho  tichorhine  and  megarhine  dentition.     They  are ; — 

1.  Antero-postcrior.  taken  along  the  outaide  of  tho  crown. 

2.  Antero-traniiverse,  taken  across  the  anterior  lobe  of  the  tooth. 

3.  Postcro-tmnsverse,  taken  across  the  posterior  lobe  of  the  tooth. 
A   comparison   of  the  Tables  of  tho  leptorhino  and  megarhino 

measurements  proves  that  tlio  teeth  of  the  former  ore,  on  the  whole, 
smallor  than  those  of  the  latter. 
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8.  Unttf/e  in  Britain. — Of  the  four  British  species  of  Bhinoceroa, 
the  tichorhine  is  confliied  to  the  Postglacial  deposils,  and  occurs  in 
them  throughout  Britain,  France,  Germany,  and  Northern  Itusain. 
The  megitrhinp.  on  the  other  hand,  abundant  in  the  Pliocene  de- 
pcisils  of  tbi^  Val  d'Amo  and  of  ccntrnl  France,  has  n  limited  rangein 
this  country,  being  eonfincd  to  the  brick-earths  and  gravels  whieh 
ocfiupy  the  lower  part  of  the  Thames  volley,  and  which,  from  thrar 
position  beyond  the  edge  of  the  Bouldcr-cJuy,  ai'c  of  eqiurocol  ngo. 
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and  to  tiie  Preglaciol  Foreat-bed  on  the  Norfolk  Coast.  The  fauna, 
indeed,  of  the  former  is  more  Proglacial  than  Postglacial  in  character, 
and  difl'era  from  that  of  iiny  other  British  river-depoBit.  The  discun- 
Bion  of  the  Etfusoun  specioa  we  miiet  reserve  for  a  future  esBaj-.  The 
range  of  tlio  fourth,  or  IC.  IqAorhintia  of  Professor  Owen,  ia  worthy 
of  a  most  careful  analysis,  because  of  a  current  idea  thai  it  charac- 
teriKCB  an  epoch  anterior  to  that  of  the  Mammoth  aTid  tichorhine 
KbiuoceroH.  In  the  caverns  of  Gowcr",  iibly  described  by  Dr. 
Falconer,  it  is  mentioned  (under  the  name  of  S.  Jiemitaechm)  as 
being  found  in  Minchinand  Boscoe's  Holes  in  aasoeifttionwith£/«p/in« 
aiilif/tius,  which  latter  species  is  particularly  abundant  in  the  i')io- 
ceno  deposits  of  Italy,  and  in  Pregiaeial  British  deposits.  In  Kirk- 
dftle  Oavum,  again,  it  occurred  in  association  irith  Ulriiliiis  antiquum 
and  llipi>opofamas  major  ;  and  in  tho  cave  on  Dunlham  Down  tho 
same  three  species  were  found  associated  by  ilr.  8tntehbury.  Are 
wo,  then,  to  infer  the  Pleiatoeene  deposits  in  which  Hhhwceroa 
leplorkinus  occurs  to  be  of  higher  antiquity  than  those  ft'om  which 
it  is  absent?  The  evidence  afforded  61/  l/ie  imsocintiun  of  oi'ganio 
remains  in  Other  localities  seems  to  mo  incompatible  with  auy  such 
view.  Ia  the  brick-earth  at  Itford,  for  example,  it  ii  found  in  • 
association  with 


Catiia  fupuj'. 
Uraua  ipelrciu. 
Boa  priiiiijjeniuJ. 
Bi»oii  iirisouK, 
Cerrua  fispluis. 


Elf  phss  autiquus, 

primigeniii*. 

EquUA  fnqaiLia. 
Rhinocrroa  megarhiuui. 
C'lislor  Euroiin^us. 
Anicolii  amjjiiibia. 


From  the  Eycena-dcn  of  Wokoy  Hole  I  have  also  obtained  the 
Icptorhinc  Hhinoocros  under  circumstances  that  do  not  admit  of 
doubt  na  to  ita  being  of  the  waluc  relative  ugc  as  the  othor  animals 
found  in  the  cave.     It  was  associated  with 


Hoznu. 
Pelis  spobfa. 
Hfxoiii  npoliea. 
Uraiu  Bpelxus. 

srctoi. 

BImn  prisciLB. 

Bos ? 

Meraceroa  Hiberniciu, 


Canis  liipu^ 

—   ^  TulpCfl. 

Mc!«t  laiua, 
Cerrus  eUplim. 
<ar»iidu«. 

Rmnowroa  ticliorlanm. 


In  both  these  cases  it  is  found  side  by  side  with  nearly  tho  whole 
of  the  species  which  characterize  the  Dritish  Pleistoeene  period — 
Elephns  primiijenhit,  Khinocrrox  liehorkimie,  the  speUcan  Bear.  Lion, 
and  Hyaiua.  Iii  tho  first,  the  leptorhjne  carcasses  were  borne  down 
by  the  floods  along  with  those  of  the  othor  animals,  and  covered  up 
by  the  silt  or  brick -earth  whicli  those  floods  deposited  at  Ilford.  In 
the  second,  a  young  individual  of  the  species  happened  to  fall  a  prey 
to  the  Hytcnas  of  Wokey  Hole,  and  its  remains  have  been  preserved 
along  with  those  of  the  other  victims  of  different  species  that  lived 
in  the  same  Ocological  Epoch.     A  third  instance  of  its  occnrrencc, 

■>  Quart.  Jonra.  Gm>1.  Soe.  vol.  iri.  p.  4SB. 
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»t  Pccklinni,  places  ita  relative  ago  beyond  nil  doubt.  For  the  por- 
ticulara  of  its  "giticniiMit"  I  am  indebted  to  Mr.  Dai-is,  of  the 
British  Museum.  In  the  constructiou  of  the  sewer  at  Bje  hmt, 
near  I'cckham,  in  1802,  the  following  strata  were  cut  through;— 

Vrgrlablp  soil. 
3.  a.ndv  groTpl.  3  lo  4  feel, 
2.  Light  banded  cloj,  10  to  12  feet. 
1.  Peat,  conlaining  fraginciiU  oflreei. 

The  remoinB  obtained  from  the  light  clay,  and  preserved  in  the 
Sritish  Museum,  comprise  the  incisor  and  canine  oi  Uijipopolamvi 
major,  the  humeri  of  So3  tii-M  and  Bison  priitut,  the  antler  of  i 
Deer,  imd  two  teeth  and  a  tibia  of  Jlhinoceroi  Ifptorhinns.  The 
matrix  Btill  adherent  to  the  specimens  proves  eoneliisivcly  that  they 
were  derived  from  the  pale-grej  tlaj  (2).  From  the  peal  which 
nnderlica,  and  which  therefore  is  oldex  than,  the  elay,  was  obtained 
the  fine  series  of  teeth  of  Rh'ntoetroa  lichorhinia.  The  deep-black 
colour  of  these,  plaeps  the  fact  of  llieir  having  been  imbedded  in  the 
peat  beyond  all  doubt.  In  this  particular  ease,  then,  the  remains  of 
the  tichorhlne  were  deposited  in  the  peat  (1)  before  those  of  the 
•  leptorhine  epcdcB  in  Ihc  clay  (2).  Had  there  been  no  other  evidence 
of  Iho  date  of  the  latter,  this  section  might  have  been  cited  to  prove 
that  the  leptorldne  was  of  more  modem  date  than  the  tichorhiae 
Bhinoeeros.  Checked  by  otbci'  discoveries,  it  ia  a  warning  against 
too  hasty  generaliialions.  Tlie  sum,  indeed,  of  the  evidence  of  the 
range  of  the  species,  liolh  in  space  and  time,  is  simply  this : — While 
it  is  perfectly  tmo  that  in  several  instances  the  species  has  beea 
found  dssoeiftted  with  the  Pliocene  Ehphat  nntiqiius  and  Hijipopo- 
latiiiis  major,  as  in  the  caves  of  Kirkdale,  Durdham  Down,  and 
(Jowar,  and  in  the  Lexdcn  Brickfields,  the  most  coHimon  and  cba- 
ractcristie  Pleistocene  mnrnmals  being  absent,  viz.  the  Mammoth 
and  tichorhino  Rhinoecroe,  its  occurrenee,  in  the  Ilyiena-den  at 
Wokcy  nnd  in  the  brick-earth  of  C'myford,  with  these  latter  two  spe- 
cies forbids  the  hypothesis  of  its  characterizing  an  epoch  onttriar  to 
the  fprend  of  IlKSfaiiimnln  nirr  Br'itiiin.  The  "gisemcnt"  of  the  re- 
mains of  Ithinoccros  at  I'etkham  would  prove  that,  in  some  particu- 
lar places,  the  Icplorbine  was  imbedded  in  deposits  of  nlteolutely 
later  date  than  the  lichoi  bine  species.  At  Brentford  it  is  associated 
with  Ileindeer,  and  at  Itielbccks  with  Cave-Lion  and  Mammoth. 
Whether  or  not,  like  the  llippopotainvi  major  and  Ehpkas  antii^uiu, 
it  lived  in  Pliocene  times,  and  can  bo  riewed  as  an  animal  that 
lingered  on  into  the  I'leiatocene,  is  altogether  an  open  question,  as 
its  correlation  with  the  eoutincntal  species  ia  by  no  means  satisfac- 
torily decided.  There  is  no  proof  of  its  having  inhabited  Pregladal 
Britain,  as  the  remains  from  the  Forest-bed  on  the  CVomer  shore  in 
the  collection  of  Mr.  Filch,  of  Norwich,  ascribed  by  Professor  Ooren 
to  E.  Itpinrhhtui,  viewed  by  the  light  of  other  remains  in  the 
cabinets  of  the  Rev,  S.  W.  King  and  the  Bev.  J.  Gunn,  belong  to 
the  new  and  undcscribed  Pliocene  species  the  Itliinorcrof  Etrufc\is  of 
Dr.  Falconer.  In  a  word,  the  localities  in  Britain  in  which  lihino- 
ccroi  Uptorhinvt  has  been  found,  rind  ile  asBOcinlion  with  other  epe- 
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Hcd  tichorliiiic  Bhinoceros,  that  it  had  an  extended  range  bom  York- 
shire,  through  the  eastern  counties,  into  South  Wales  and  the  south- 
west of  Eiighind,  that  it  was  very  much  inferior  to  those  appcies  in 
point  of  numbers,  and,  lastly,  that  it  hved  in  the  Talley  of  the  Thamea 
along  with  S.  megarhhivg  and  EUphaa  jirisciu,  and  throughout  its 
British  range  with  Uippopolmma  major. 

0.  Living  Stpresenlath-e  Sjtecies. — The  living  species  that  most 
closely  reaemhlcB  the  extinct  leptorhino  ia  the  hieorn  Khiaoceros  of 
Sumatra  [fl.  Sumalraims).  They  agree  in  the  suppression  of  the 
anterior  cumbiiig-it/att  (</),  so  persistent  in  the  tichorhino  sjiecJes,  in 
the  cscaTtttion  of  the  hnae  of  the  ejrUrnal  lamina,  in  the  presence  of 
a  Siird  eonla  (i3)  in  the  upper  premohir  aeries,  in  the  presence  of 
a  cusp  on  the  Ihinl  coUis  (/),  in  the  stoutoess  of  the  guard,  and  the 
pyramidal  shape  of  the  eolhs  {tl,  e,f).  They  differ  in  thai  in  tho 
Sumatran  species  the  potfcrior  nmhiiuj-plaie  (h)  is  suppressed,  and 
tho  guard  ia  feeble  in  the  upper  premolars.  A  reference  to  tho 
analyaia  of  tho  dental  peculiarities  of  tho  other  existing  species  of 
Hhinocoros  in  the  article  on  the  megarhiuc  Rhinoceros  obTiatcs  the 
necessity  of  its  repetition  in  this  place.  The  dentition  of  tho 
tichorhine  agrees  with  that  of  the  leptorhino  llhinoccroB  remarkably 
in  ouo  point,  that  it  ia  more  specialised,  or,  in  other  words,  more 
closely  allied  to  that  of  livinR  species  than  tho  megarhine,— a  fact 
that  seems  to  mc  to  indicate  that  bolh  came  into  bcbg  after  the  less 
specialized  It.  wegitrhinxit  hod  existed  for  some  time  upon  the  earth, 

EXPLANATION  OF  PLATE  X. 

^^.  1.  Biglit  upper  millc-moUr  2,  nat.  f\i£.    Wulipf  Hole. 
3.  Left  loivpr  inQli-tnuUr  'i,  nat,  eize.     Woke;  llole. 

,*  I  Riglit  ii]ip*r  prcTUolar  4,  nut.  sue.     Drsiiloy  Eorkg. 

>>.  Upper  true  molar  2.  net.  mie.    FecUiam. 
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L  IsiaoDCCTios. 

That  the  geology  of  LincoliiBhirc  Ims  been  generally  neglected  i(  per- 
haps easily  accounted  for  when  we  consider  the  difflctilties  of  obsem- 
tion  in  thk  district,  arising  from  the  absonce  of  sea-difla,  the  paadty 
of  good  inland  sections,  cither  natural  or  artificial,  and  the  enonnoui 
development  of  the  superficial  deposits.  This  neglect,  however,  u 
much  to  be  regretted,  as  a  careful  study  of  the  strata  of  thia  eeustj, 
boaidcs  revealing  many  phenomena  of  great  intrinsic  interest,  is  cal- 
culated to  afford  ranch  assistance  in  working  out  the  mutual  nh- 
tiona  of  the  remarkably  different  sections  of  Yorkshire  and  the 
south  of  England.  It  is  in  the  ho[w  of  contributing  some  materisla 
towards  the  solution  of  this  important  geological  problem  that  the 
present  paper  has  been  prepared. 

The  only  previous  notices  of  tho  district  doacribod  in  this  eenj, 
which  I  liave  been  able  to  discover,  are  iis  follows :- — 

A  paper*  written  by  Mr,  Bo(^.  in  the  year  1816, at  the  suggesb'oD 
of  Dr.  Bucklnnd,  gives  a  tolerably  correct  nocount  of  the  sncceisiwi 
of  beds  lying  to  the  west  of  l^utli.  Unfortunately,  however,  Ihc 
author,  relying  on  inineralogioul  chamcterB  only,  was  betrayed  inln 
the  mialake  of  supposing  the  highly  bitununouB,  slnty,  and  shuly 
beds  of  tho  Bain  volley  to  be  part  of  the  Coal-measures,  and,  like 
many  others  before  and  since  his  time,  spent  considerable  sums  in 
boring  for  beds  of  coal  in  Lincolnshire. 

In  1820  tho  district  was  examined  by  Professor  Phillips  t.  who 
was  then  nsgisting  WiUiam  Smith  to  complete  the  Geological  Map  of 
England  ;  and  a  few  passing  allusions  to  it  occur  in  the  *  Oeolegy  of 
Yorkshire' (1829)1. 

In  1 837  Messrs.  W.  H.  Dikes  and  J.  E.  I.eo  published  a  short  but 
very  accurate  account  of  the  Geology  of  Neltloton  Hill§.  In  this 
paper  some  of  the  extremely  interesting  features  in  the  physical 
geology  of  this  district  are  clearly  described,  and  lists  of  the  fo^s 
irom  each  of  the  beds  are  given.  Mr.  I*o  also  constructed  a  very 
cxecUent  model  of  the  country  round  the  hill  (including  a  space  4 
miles  in  length  by  3  in  width),  founded  on  a  great  nnmber  of  baro- 
metrical observations  made  by  himself  ||. 

Lastly,  the  second  edition  of  Phillips's  Manual  of  Geology  (1855) 
contains  a  short  r^tiimt.  of  all  that  was  then  known  on  the  subjectil. 

The  very  few  statements,  referring  to  this  district,  which  are  soil- 
tered  through  various  other  geolopoal  papers  ore  vague,  and  often 
contradictory,  fh)m  tho  want  nf  recognition  of  an  important  fact  (to 
cies,  oblige  me  to  conclude  that  it  was  coeval  with  the  Mammoth 

■  "  Oiitliiira  of  ihp  Ooologj  of  tho  lincolnsliin  Wald^"  Trwu,  Oral.  Sot 

lat  H>rie»,  vol.  iii.  p.  31)2. 

t  MoTiioin' of  William  Bmilh.  ]  Fageo  44  &0, 

i  Mag.  NbL  Hist.  2iiil  aer.  Tf.l.  i.  (1837)  p.  501.   T  am  iinlebMd  to  Prof. 

Fliitlipa  for  railing  myattcnlion  to  thiii  verj  valiwhiv  piper,  wliidi  I  had  nnfor- 

lunntoly  overlo'iketl. 

II  Tl'iin  modul  in  in  Ihe  MuMiuti  of  tfa«  Litcrsrv  and  Philosophical  fioew(j«( 

Hull. 
I  Vide  op.  cil.  p.  363. 
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lehieb  special  attention  will  be  directod  in  tho  present  comnlunica- 
tioii),  namely,  that  there  are  ocvenil  beds  of  red  obalk  in  this  conut;, 
in  some  localities  of  very  simUar  lithologieal  cliaractOT,  and  onljr 
diatioguisliiible  by  ii  Oiirei'ul  e:taini nation  of  their  fossil  eoutonts. 
Still  fiirtber  confusiun  hiLs  arisen,  in  other  instances,  from  mislakin;; 
a  series  of  limestones,  ironstones,  luid  clays  whieli  present  in  places  a 
Tcry  marked  oolitii:  structure,  but  which  are  of  undoubted  Nooco- 
miuu  age,  for  part  of  the  Jurassic  formation. 

In  the  uttempt  lo  uurure]  the  flomewlmt  complicated  geology  of 
this  district,  the  best  clno  is  afiordod  by  the  remarkable  beds  for 
which  Mr.  Seoley  hiis  proposed  the  name  of  tho  "  Hunstanton  Limo- 
etone"*  ;  and  my  first  systematic  efforts  were  directed  to  a  caroftil 
mapping  of  the  outcrop  of  this  stratum  iicrosa  Iho  county.  Through- 
out tho  district  now  under  cousidcratiun  it  serves  aa  an  excellent 
datum  line,  tho  relations  of  tho  other  bods  to  which  can  usually  be 
determined.  Owing  also  to  a  combination  of  very  pronounced  litho- 
logical  cbaractere  with  a  most  distinct  and  characteristio  ossem' 
bli^!o  of  toBsils,  it  can  be  traced  with  comparative  case  whcrover 
the  country  is  uot  too  thickly  covered  with  drift  i  and  idthough  it  is 
of  no  great  thickness,  its  position  between  the  Chidk  and  tho  Neoco- 
roian  formations  invests  it  with  much  interest.  Tho  following 
pages  will  bo  devoted  to  a  description  of  tho  Hunstanton  scrica  as 
developed  in  Lincolnshire,  with  a  more  general  account  of  tho  strata 
which  lie  respectively  above  and  liclow  that  ecrics, 

II.  Thb  Hdottaxtos  LniEnoNE. 

a.  Ouicrap  of  Ihe  aeritr  in  Liiuohuhire. — Tho  only  localities  of 
these  beds  in  this  county,  hitherto  recorded,  aro  South  Ferriliyti 
LouthJ,  and  Brinkbill§.  It  will  be  seen  in  tho  sequel  that  the  rod 
beds  at  the  second  of  these  places  do  uot  belong  to  tho  Hunstanton 
scries,  no  outcrop  of  wiiich  occurs  within  five  miles  of  that  town. 

Tho  section  at  Hunstanton  is  so  well  known,  and  has  boon  Bo 
fre'|ucnlly  deacribod,  that  it  will  not  bo  necessary  for  my  present 
purpose  l^  do  more  thau  call  attention  to  one  or  two  facts  conceru- 
ing  it.  The  bed  of  red  limestone  is  at  tliis  place  4  feet  in  thickness, 
and  is  divided  by  very  distinct  planes  of  stratificfttion  into  three 
nearly  eijnal  courses.  Tho  lowest  of  these  eouraes  graduates  into 
the  "  Carstoiie  "  beneath,  while  the  upper  one  is  separated  by  a 
variable  seam  of  rod  clay  from  the  "  Sponge-bed,"  a  layer  of  bard 
white  chalk,  1.5  to  1?  inches  thick,  and  full  of  the  so-called  "  Spongia 
paradojriat ;"  there  is  never  any  appearance  of  gradation  in  colour 
between  the  red  and  tho  whit«  beds. 

Xbo  most  south-easterly  point  in  Lincolushire  at  which  I  have 
succeeded  in  detecting  tlii'!  series  of  beds,  is  a  pit  in  a  field  on 
the  right-hand  side  of  tlio  road  leading  from  Gunby  to  Welton- 

■  Ann.  i.  Mag.  Nsl.  Hist.  .Ird  mr.  thI.  vii.  p.  233. 
t  WilUhin>,  --  On  the  Rod  Cbslk  at  England,"  Oeologist,  16u9,  p.  267- 
J  If-id.  p.  2tiS,  SwIpJi  "  On  Iho  Red  limoslone  of  Hunstantun,"  Ann-  &  Ktg. 
Nm.  111.-1.  April  IWil. 

i  Wituhii^,  "  Ou  llie  Bvd  Chftlk."  where  Uie  niune  is  niiaprinted  "  BricVhill." 
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le-Marsh.  This  Hpot  is  distant,  in  a  direct  line,  exactly  20  milM 
from  tlio  cliff-seplion  ot  Hunstanton  ;  and  noiir  it  the  Chalk  stnU 
sink  under  the  groat  mass  of  Bouldor-duy  and  other  Drift  which 
form  the  Bubstrutum  of  the  lincolnshiro  mareh. 

The  success  ion  of  heds  In  this  pit  ia  as  follo'K'B : — 

1.  Challc-rubblP. 

3.  QrFj.  wmDH-hnt  arroacpoiLa  clialli,  oontaining  innuina.  |  ^  .    _  . 

rablo  rragnionta  of  Iiiuceromi  j-\a  <)a. 

(Thi>  bed  BlacUy  rps^mblis  (hut  at  HunstanUin, 

wliich  Mr.  Bo«o  haa  idontifled  with  dia  Chalk-iuarl*.) 

3.  Sponge-bod    1  ft.  Sin. 

Rovembling  in  tsnrj   reapeet  tlui  corrMponding 

bed  at  HuiuUntiiD,  mcppt  Ihnt  here  it  ihadsi  iDlo  a 
Tellow  ooltiiir  at  ila  lower  hoi/. 

4.  Bnl  dsj Icsj  than  1  mdi 

5.  A  counte  uf  light-col aurrd  jellow  and  pink  ahalk.  (.-un-  ~ 

taming  a  verj  fi^w  Apat^imcns  of  Belrmnitn  iMiii'mii\ 
Mill. 

6.  Dork-red  oLbUi,  like  that  of  Hun«taulon.  in  caiir>e«,*vilh 

rcd-cla;  bonds  brtwcen  thetn.     Brlrmnifa  miniMnj, 

Mill.,  VPrv  abundant 

Tbo  bottom  of  this  bed  i»  not  stpn  in  thia  pit.  Tha 
dip  of  tliD  bedi  is  about  5°E„  but  inRTHUDJi  near  » 
fault  whicli.  running  E.  and  W.,  thrown  down  Uis 
beds  on  the  8.  about  3  fwt. 

Loaa  than  half  a  mile  west  nf  this  point,  in  o  largo  chnlk-pit  on 
the  road  from  Burgh -le-Starah  to  SkendJeby,  opourB  n  Bcoond  expo- 
sure of  these  hcda.  Here  we  havo  n  considerable  thickness  of  ihf 
white  chalk  exposod,  containing  fossils,  among  the  most  abundant 
of  which  are  Dlecoiilfa  cyVuulrka,  Tjim.,  HoUitUr  mhijlobosn ,  Lake, 
sp.,  Tertbralula  hlplicnta,  Sow.,  var.,  T.  obtia,  Sow.,  Elii/iirlumeJla 
Cuvieri,  D'Orb.,  hweerarmu  Cuvieri,  Sow.,  Ammonites  MimUUi,  Sow^ 
ftnd  teeth  of  Ltimna.  The  lower  part  of  the  white  chalk  consists  of 
dark-coloured  sandy  courses  with  innumerable  fragments  of  /m- 
ceramus.  In  these  I  found  a  specimen  of  AmmoniUs  pcramplm. 
Sow.,  1  ft.  9  in.  in  diameter.  They  arc  succeeded  by  the  spongfr- 
hed,  white  in  its  upper  part  and  yellow  below,  which  is  Beporaltd 
by  a  parting  of  red  clay  from  two  beds  called  by  the  workmen  the 
"  yellow  course  "  nnd  the  "  pink  course.''  These  last  arc  underlnin 
by  the  "hlood-rcd  courses"  full  of  the  characteristic  Hunstanloti 
fossils, — Be!(m»ilea  viinimus.  Mill.,  Ttrehrahda  Oip/ieala,  Sow.,  and 
fragments  of  large  Iiiocernmi  being  C-npocially  numerous.  This  pit 
does  not  pass  through  the  red  chalk. 

Above  the  village  of  Candlesby  there  are  several  pits  in  which 
the  red  chalk  ia  seen,  containing  the  characteristic  Hunstanton 
fossils.  The  Hucccssion  of  beds  in  these  pits  agrees  in  every  respect 
with  that  described  in  the  Inst  two  sections.  In  making  some  lime- 
kilns here  the  red  chalk  was  passed  through,  and  the  brown  sandii 
below  esposed.  At  Welton  mill,  too,  a  well  sunk  to  the  depth  of 
120  feet,  through  white  and  rod  chalk,  also  reached  the  sands.  From 
inforraatton  which  I  received  concerning  both  these  works,  1  con- 

*  "  On  the  CretAceuus  Qcoup  in  NorfoUi,"  Pro(\  OcoL  Ass.  1662. 
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dude  that  the  thickness  of  the  n>d  beds  at  this  plucc  is  from  12  to 
14  feet. 

A  precisely  nimilar  auccessiau  of  beds  is  seoa  in  several  chalk-pits 
near  Grebby  Mill.  In  the  largest  of  these  pits,  the  supposed  reprc- 
Beiitative  of  the  "  ehalk-marl  "  may  lie  well  studied  ;  for  under  tho 
bard  chalk  ("blue  courses''  of  the  worknwn)  wo  have  5  feet  of 
"  grey  courses "  almost  made  op  of  fragments  of  Jnocer/imi  and 
other  ehells.  Echini  are  very  numerous,  and  Tcrthrulula  oifm.  Sow., 
and  RIkjiuIioiuUh  Ciivitri,  D'Orb.,  tolorubly  abundant.  The  Hun- 
etanton  beds  here  present  no  new  feature,  Thero  are  also  at  this 
jdoco  seTerol  pits  in  the  sand  below  the  red  cbtdk,  wltldi  is  eeen  to 
be  coarse,  and  of  a  greenish  or  yellowish -brown  colour,  or  usb- 
grcy,  with  brown  aenma  running  horizontally  through  it. 

The  red  chalk  is  seen  in  a  road- cut  ting  by  Grebby  Hall,  nnd  cnn 
be  caaily  traced  to  Skendleby,  running  round  the  bides  of  a  vullL-y 
formed  by  a  tribul<irj'  of  tho  river  Stveping.  A  well  at  Skendleby 
farnisfacd  the  following  section  : — 

1.  Bubble  and  white  chnlk 6  (L 

2.  Red  chalk   14Jt 

3.  Bromi  >aiidi  in  whitli  Lho  tpriDgn  tnae. 

Along  the  hillsideB  north-westward  from  this  place  the  outcrop  of 
the  red  chaUt  can  be  easily  traced,  as  it  forms  n  ridge  above  tho 
steep  slopes  of  sand. 

Between  Dulby  and  Langton  there  are  two  pila,  which  together 
furnish  a  most  useful  aection  of  the  bods  of  this  distncl :  in  the  one 
ia  Been  tho  white  and  grey  chalk,  followed  by  the  sponge-bed,  tho 
yellow  and  pink  courses,  and  the  upper  beds  of  tho  dark-red  chalk ; 
in  the  other  we  have  tho  lower  beds  of  the  red  chalk,  with  about 
30  feet  of  the  sands  below.  The  lowest  course  of  the  red  chalk  is 
here  seen  to  be  verj-  argiUuceous,  and  contains  small  shining  black 
and  brown  pebbles,  thus  graduating  into  the  sands  below,  exactly  as 
at  Hunstanton. 

Above  Sutterby  la  a  small  pit  of  -white  chalk,  in  which  tho  red 
beds  are  thrown  up  for  a  breadth  of  il  feet  by  a  double  fault. 

On  the  slope  of  Harrington -hill,  and  in  soveml  openings  above 
Brinkliill  and  Driby,  the  Hunstanton  beds  may  be  again  seen  and 
tfaoF  fossib  collected.  North  of  these  places,  the  Wolds  are  cut 
through  by  a  stream  flowing  to  the  north-east  and  called  the  A\'ithem 
Eaii.  The  sides  of  tho  valley  thus  formed  are  so  covered  with  super- 
ficial deposits  that  the  position  of  the  red  chalk  can  bo  given  only 
approximately ;  indications  of  it,  however,  arc  scon  near  the  hamlet 
of  Ituckland,  and  all  round  the  sides  of  tho  deep  longitudinal  and 
tributarj-  valley  which  nins  up  to  Oscomb.  Near  South  Ormsby  we 
again  recognize  tho  Hunstanton  beds  by  their  marked  lithologieal 
features  and  chumetoriatie  fossils,  and  can  trace  them  thence  round 
Holster  Dale  to  Tetlbrd  Hitl,  where  they  are  well  seen  in  a  road- 
section,  with  the  sands  below  them.  Aided  by  numerous  openings, 
of  greater  or  less  extent,  combined  with  the  very  marked  svirface- 
contour  of  the  district,  tho  extremely  irregular  line  of  the  red  chalk 
outcrop  may  be  traced  above  Uelchford  uiid  ^amblesliy,  and  along 
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the  whole  eastern  aido  of  the  Bain  valley  as  far  ax  the  village  of 
Biscatliorpe.  Along  tliia  line,  and  indeed  wherever  the  Baoda  are 
soft,  the  red  ehalk  forms  a,  ateep  escarpment ;  and  the  position  of  the 
variouH  heds  ia  very  distinctly  indicateil :  the  white  ehalk  forma 
sheep- wiiik8  or  urahle  Innd  ;  the  red  chalk  ia  freiiuenlly  coverctl  with 
pliiutotioiis  ;  and  tlio  Bands  helow  form  rahbit-wnrrena.  Tlie  pits  on 
this  line,  whore  the  succession  of  the  beds  of  this  seriea  mny  be  best 
studied  au(]  their  fossils  collected,  are  those  at  lied  Hill  Kiln,  Puti 
Holes  Laue,  Nob  Hill,  and  one  on  the  slope  of  the  hill  above  I)on- 
nington.  At  the  aeeoud-mentioiied  of  theee  localities  tho  whole 
aeriea  is  seen  nt  onco,  aad  i!a  thickness  oaii  be  measured  ;  inclusivo 
of  the  Bponge-bed,  it  is  14  feet,  tho  dip  of  the  beds  being  3°  E. 
Along  the  whole  of  this  line  the  Hunstanton  beda  maintain  a  great 
uniformity  of  hthological  cbarnctor,  as  well  as  of  thickness.  Every- 
where we  find  the  top  of  the  wrios  formed  by  the  sponge-bed,  which 
graduateg  in  colour  into  the  yellow  and  pink  courses ;  and  these  aro 
followed  by  a  number  of  courses,  each  12  to  IS  inches  tliick,  of  tho 
nodular  dark-red  chalk,  the  lowest  course  graduating  into  the  sand. 
The  uppcT  beda  of  tho  series  coutain  Sjioiigiu  paradoi-iea,  Woodward, 
Tei-thmtvla  hipVu-atti,  Sow.,  and  krgo  Inoetrami  in  great  abundance, 
whilo  Btlfmniltti  are  comparatively  scarce.  The  lower  portion  of  tho 
aeries,  on  the  coutrary,  abounds  with  the  difl'erent  varieties  of  Bt- 
lemiiiles  miniinas,  Mill.,  while  tlie  first -mentioned  fossils  are  of 
comparatively  rare  occurrence. 

The  red  chalk  is  seen  running  along  both  aides  of  the  deep  and 
narrow  valley  culled  Weladale  Bottom,  which  is  cut  through  the 
Lower  Chalk  into  tho  sands  bolow,  and  opens  into  tho  valley  of  the 
Bain  at  Gayton-le-Wold. 

The  river  Bain  is  formed  by  tho  junction  of  two  small  atreama, 
one  rising  at  Ludford,  and  the  other  near  Kelstem  ;  and  in  the  sides 
of  the  narrow  and  tortuous  valleys  fonued  by  these  streams,  the  red 
chalk  can  at  short  intervals  be  traced. 

The  line  of  outcrop  of  the  red  chalk  on  the  west  of  the  Bain 
valley  is  hidden  by  enormous  masses  of  Drift,  consisting  principally 
of  white  chalk-rubtde  with  Hints ;  pils  from  ^0  to  'W  feet  deep 
occur  in  this  rubble,  which  is  estensively  dng  for  lime-bnming.  At 
the  top  of  the  valley,  which  nms  by  South  Willingham.  however, 
we  again  find  tho  Hunstanton  limestone,  as  also  in  a  pit  at  the 
Heneago  Arms  Inn.  In  this  district  the  red  chalk  ia  used  for 
"  marling"  the  land,  and  the  pits  dug  in  it  for  that  purpose  enable 
ns  to  trace  its  outcrop  along  the  brow  of  the  Wolds,  above  North 
Willingham,  Toalhy,  and  Wulesby,  beyoiul  which  last  place  it  mokes 
a  circuit  round  a  valley  lormed  by  a  tributary  of  the  Ancholme,  and 
runs  in  n  very  irregular  line  northwardH,  forming  the  liouiidiiry  be- 
tween the  amooth  chalk  hills  and  tho  rugged  elifis  of  clay,  limestone, 
and  ironstone.  Thus  it  ia  seen  above  Keltlcton  (near  which  ptsoe 
it  apparently  atlaina  ils  highest  elevation  in  Ibis  county),  and  again 
in  the  lower  part  of  the  town  of  Caistor,  beyond  which  it  has  been 
traced  and  mapped  as  far  as  Orasby.  At  this  place  tho  c&carpment, 
of  which  tho  red  chalk  forms  the  summit,  has  declined  ver)'  greatly 
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in  height ;  ond  prooe(*ding  northward  wo  find  it  so  eovored  hy  a  talus 
of  chttik  rubble  tliftt  tho  ontcTOp  of  tlio  Hunstunton  Borien  is  for  the 
moet  iMtrt  hiddun.  Its  prcsonco,  however,  is  auiHt-icntly  provL-d  by 
the  ooctUTonee,  in  thu  lower  purt  of  the  tulus.  of  Iragmonts  of  red 
chalk,  Bometimee  in  considerablu  quantities  ;  these  not  nnfrequently 
contain  the  chuntctcristic  fusHiU,  A  wM  du^  ncur  tho  church,  ot 
Bametby-!e-Wold,  rcaohwl  a  hod  of  red  chalk,  which  I  have  Utile 
doubt  ia  part  of  tho  HunstantDn  soried,  although  in  the  v^ry  few 
fragments  vistblo  at  the  timo  of  my  visit  I  fitilt'd  in  my  searcli  fur 
fosaiU.  ^licro  the  talus  in  cut  through  by  streoniN,  tho  red  chalk  ia 
brought  to  light ;  thtu,  In  ihi.'  tiidcs  of  the  valley  in  which  Elshani  ia 
situated,  there  arc  several  OTposTires  of  the  beds,  whicli  wo  seen  to 
have  tho  usual  chamctcrs.  Itetwei-n  Elsham  and  Worlaby  also  tho 
outcrop  can  bo  traced;  and  at  tho  last -mentioned  placo  wo  have  a 
very  good  section.  It  cannot  be  ascertained  if  the  aponge-l)ed  bo 
prfwent  here ;  but  the  yellow  and  pink  chalk  ie  seen  with  the  durk-red 
V-da  below,  full  of  tho  usual  fossils.  Tliis  is  the  most  northern  point  in 
Lincolnshire  ot  which  1  have  Bucceodod  iu  detecting  tho  Hunstanton 
series,  the  slopes  of  the  Wolds  to  the  north  of  this  ])laec  bcini?  covered 
with  thick  raassea  of  ehalk-rubble.  At  Routh  Foniby  I  did  not 
succeed  in  findiuf;  the  Hunstanton  beds  ;  but  in  tho  Museum  of  this 
Society  is  the  I'oUowiiig  nolo  attached  to  some  rock-speimcns : — 
'■  Section  at  South  Fcrriby,  near  the  Humber,  Lincolnshire,  W,  L." 
(WilUam  Lonsdale?). 

"  1.  White  chalk." 
"  2.  Gritty  chalk  (specimen  a)," 
"  3.  Red  ehalk  (Bpecimen  6)." 
'■  4.  Blue  cluy." 
^.  has  the  appearance  of  belonging  to  tho  "  sponge-bed," 

li.  cuntnins  several  specimens  of  Beiemnittt  minimut ;  it  is  not 

a  TBry  deep  colour,  and  probably  came  from  one  of  the  upper 
omUHB  of  the  red  Hiinstanton  limestone. 

Sesides  the  main  line  of  outcrop  which  has  been  thus  minntuly 
describod,  the  same  beds  arc  seen  iu  sovoral  outUers  and  inUors  on 
either  side  of  it. 

h.  OutlUri.—On  Cloven  Hill  and  the  hill  to  the  west  of  Orrasby 
Wood,  as  also  on  (Saumer  Hill,  occur  outliers  of  considerable  size, 
composed  of  white  ehulk,  with  the  Hunstanton  hraestone  lying  below 
it.  On  Cawkwell  Uill,  und  perhaps  also  on  the  bill  behind  Tettbrd 
PaTHounge,  am^dler  ones,  coneisting  only  of  the  red  beds,  are  seen. 
Many  other  hills  in  tho  neighbourhood  of  these  might  be  thought 
from  their  forms  to  be  cupped  by  beds  of  soUd  chalk  ;  but  on  close 
exnmiuation  their  smnmits  ure  seen  to  be  composed  of  a  very  re- 
markable drift,  consisting  of  ehalk-rubble  with  flinte  and  sand,  and 
enclosing  great  masses  of  white  chalk,  with  large  slabs  fioiu  tlio 
Bpouge-bed  and  the  different  red  layers  of  the  Hunstanton  lime- 
stone.    A  sketeh  of  a  pit  in  this  diift  is  given  in  ii({.  1. 

c.  Inlirrt. — To  the  north  of  the  narrow  valleys  described  us  being 
formed  by  the  sources  of  tho  Bain,  a  number  of  small  streams  take 
thdr  rise  ou  the  eatlern  side  of  the  ridge  of  hard  chalk  which  forms 
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the  waterahed  of  tJiis  district,  and  flow  in  a  north -easterly  dirwlion 
into  the  North  8ea  nnd  the  Humber.  These  Btrenms  have  cut  tbnn- 
solves  deep  and  narrow  volleys  quite  through  tho  ehalt  into  the 
Hands  and  stone  below,  formitig  a  very  peculiar  and  iotereating  fea- 
ture in  the  pliysical  geography  of  this  part  c-f  tbe  couaty.  The  flat 
bottoms  of  these  valleys  aro  composed  of  tho  limestone-bedB,  uaudly 
thickly  covered  with  alluvium  :  somewhat  atoep  but  low  esdu-pmenti, 
composed  of  the  Hunstanton  series  and  the  sands  below  it,  run  roiui  J 
the  sides;  while  rounded  chalk-hUls  rise,  ofton  to  a  great  height,  above. 
This  interesting  phenomenon  of  the  occurrence  of  inliers  of  the  LowiT 
Cretaceoua  rocks  in  the  midst  of  tho  chalk  wolds,  which  has  not,  I 
believe,  been  described  oa  occurring  in  any  other  part  of  this  <<aunUy, 
may  be  well  soon  in  tho  deep  valleys  in  which  are  situated  tlie  vil- 
lages of  8tainton-lc-Vale,  Thoresway,  RothwcU.  and  Cabom. 


Fig.  1. — Ssclion  of  Drift  in  a  pit  betiveen  BelAford  aii'l  SramUnhj. 


Ba,i,i«. 


d.  Otneml  Bemarkt  on  iht  Ihimlanton  itrtfs  in  Li'nroJiuhirf. — 
From  the  above  descriptions  it  will  bo  seen  that  the  Hunstanton 
series,  as  displayed  in  this  county,  presents  a  most  remarksblc 
similarity  in  Lthologieul  characters  to  those  of  the  typical  section 
of  these  beds  at  UunaUmton  cliff.  The  chief  points  of  difference  are 
as  follows : — 

1,  The  thickness  of  the  scries,  which,  iiicluiling  tho  s]jonge-bed,  is 
in  Norfolk  httlo  more  than  5  feet,  in  Lincolnshire  appears  to  Iw 
14  feet  and  upwards. 

2.  WiOc  in  Noriblk  the  white  sponge-bed  always  forms  n  marked 
contrast  in  colour  to  the  red  beds  below,  in  Lincolnshire  there  is 
always  an  almost  perfect  gradation  in  colour,  the  sponge-bed  being 
yellow  in  its  lower  part,  and  the  yellow  and  piuk  courses  being  in- 
terposed between  it  and  the  deep-red  courses  below. 

Tlius  it  would  appear  that  this  scries  of  rocks,  which  about  twelw 
miles  south  of  Hunstanton  altogether  thins  out  and  disnpiieara*,  hiu 
already  at  that  jdace  become  much  contracted  iu  thickness.     The 

•  Bom,  "Oulhc  Cretaceous  Group  in  Norfolk,"  PriB.  Oeol.  .Vssoc.  IS63. 
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e«9  of  that  portion  of  the  Speoton  section  whioh  I  regard  aa 
belonging  to  the  Hujistanton  series  is  about  30  feet ;  and  we  have 
thitH  indieadons  of  a  regular  attenuation  of  these  beds  southwards, 
until  tbey  finally  disappear  near  Lynn. 

e.  Fomlt  of  the  llnnitanttn  nrries  in  Linrolnshire. — While  these 
beds  do  not  afford  a  preat  number  of  iy>fri«,  that  of  iiuliviiluaU  ia 
remarkably  large.  In  the  following  list  are  the  names  of  all  the 
ipecies  I  have  obserTpd  dnring  my  survey  of  the  lino  of  outcrop.  It 
will  be  seen  to  be  amollcr  than  the  corresponding;  list  from  Hun- 
stanton ;  but  it  muBt  bo  recolleeted  how  thoroughly  the  latter  locality 
has  been  explored.  With  the  exception  of  an  Aviculal  an  Otli-ea, 
and  some  Bpoeimena  loo  obature  for  deacriptiou,  the  whole  of  tha 
fba^ls  ID  thia  list  have  been  already  recorded  from  Hunstanton. 

l^ft  of  F'isaiU  from  lite  Hunstanton  Seriet  of  Lincolnshire. 


Sjmnpa  paradoiiea.  H'viidtn. 
ApiocriniWs  ni({osu».  UOrb. 
CttAuMer  Huborblculoru,  Dtfr.,wg. 
SerpiiU  irregiilmris. 
Veriniciilnr[n  ^lonc^tiv,  BtaJi,  M8, 
Teivbrutula  hiplicBtta.  Sow. 

biplicita,  Tir.  Du(emplau^^ 

Dav. 

Bemielobofla,  Soic. 

— — -  cnpUUta,  I/Arci. 
Oilren,  sp. 
Klogyfn.  Bp. 


InoceramiH  CoquandlBtiiu.il'Ori. 

Cmpli.  G«liif. 

I«nui».  Mnnf. 

AtEou]*  or  Lims  (iipoc.  nor.  ?)■ 
BolemnttM  minimum  .Vi'^. 
— —  LiBferi.  Miiul. 

atlonimlun,  Sovi, 

— —  ultimus,  IT  Orb. 
Nautilus  (iiiiplei.  Sjid. 
JavBuriclithjoNiurua  eampflodon, 
Cartrr. 


The  locality  of  this  last  fossil  ia  somewhat  doubtful ;  but  it  was 
eertainly  irom  either  the  sponge-bed  or  the  lowest  portion  of  tha 
Cballc-marl. 

The  presence  of  perforated  sheila  in  this  as  weU  as  the  Loath  red 
chalk  would  appear  to  indicate  the  existence  of  Camivoroua  Gaste- 
ropods,  though  no  sheUa  of  tbem  have  been  found.  The  guards  of 
BtUmnitta  niitutnut  are  not  un&equently  found  bored  by  mistake. 


ni.  The  Bbbs  ibote  the  HntBTASTOH  LuiEaTONB. 


ra.  General  lienmrkg  on  tlu  Cluill:  of  Liiicohuhii-e. — -The  time  haa 
not  yet  eorae  for  aeparating  the  great  maaa  of  the  chalk -formation 
in  thia  county  into  lonea  characterized  by  their  peculiar  asBCm- 
blages  of  organic  life.  Indeed  auch  a  tusk  Ims  not  been  accom- 
plished in  the  case  of  the  best-explored  diatricta  of  the  chalk,  except 
in  a  Tery  imperfect  manner.  On  the  other  hand,  every  geologist 
who  has  examined  this  formation  over  any  considerable  area,  must 
be  convinced  of  the  futility  of  basing  any  classification  on  mere 
lithologicol  characters,  such  as  the  occurrence  of  layers  of  flint,  or 
the  modifications  of  the  chemical  and  mineralogical  characters  of 
certain  beds  by  lie  admixture  of  varying  quantities  of  argillaceous, 
siliceous,  or  fermginoua  matter  with  the  always  predominating  cal- 
careoui;  baain  in  these  rocks.  Illustrations  of  this  statement  occur 
1  plentifully  in  the  distiict  at  present  under  conaideration  ;  thus  it  is 
[      certain  that  the  tlrat  appearane*  of  layers  of  flint  in  asrending  the 
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chalk  Knee  in  tliis  pounly  cnnnat  be  eorrclnted  urith.  any  particulni 
IiHJic)iitolo(rical  Bonc ;  mid  in  fm't  Ihcy  desct-nil  to  a  much  lovf  er  levi"! 
in  tlie  sL'riea  in  Ihe  north  than  they  do  in  llic  south  of  the  couiitj. 
Nor  do  these  f:icl8  differ  I'rom  what  iiii!;hl  bt'  our  previous  anticipv 
tions,  wbeii  we  rcrtect  that  many  of  the  themical  and  niinerjltigirpJ 
ohariiclors  of  IJiesi.'  buUs  miiHt  havir  been  uivjiiirtd,  not  at  thi-ir  ori- 
pnul  deposition,  but  dimnft  tlieir  aubsequunt  "  mctamorphism."  It 
may,  however,  he  aaffly  asaerted  that  distinct  zones  of  life  are  to  b* 
traced  in  the  Lincolntihiro  chalk,  and  that,  during  the  enonuoua 
period  occupied  by  il8de[weition,  the  I'auna  of  the  district  nndcnrvtit 
uunierouB  and  important  changes — «haii^es  which  cannot,  us  in 
Bomu  cascB,  he  accountod  for  on  the  ground  of  vuriatioa  in  physical 
conditions,  as  Ihc  remarkable  uniibrmity  of  Utbologicul  choractea  in 
tbc  wh(de  series  indicates  a  corresponding  permanence  in  the  eondi- 
tions  uiidor  which  the  beds  were  depoaited.  The  work  of  ideulify- 
ing  and  accurately  defining  these  zones,  however,  ean  only  be 
attemjited  when  extensive  and  carefully  Ibmied  collections  of  the 
chalk  foSBilfl  shall  have  been  formed,  which  in  IJucolnahire  hasbren 
scarcely  comniencod.  Under  these  cireum stances,  the  remarks  whicli 
1  can  offer  upon  these  strata  must  neeessarUybc  of  a  somL'what  generul 
and  superficial  natiu'e  ;  and  I  shall  in  a  great  meiisurc  coo&ic  my 
attention  on  the  present  occasion  to  a  dcflcription  of  the  various  bed* 
of  red  chalk  whieh  occur  in  the  scries  and  which  hnve  been  misloki-n 
for  tlie  Hunstanton  limestone,  and  to  a  detenniniition  of  their  tme 
jmsition  on  pala'ontologieal  and  stratiKraiihical  evidence. 

Attention  has  already  been  culled  in  the  first  part  of  this  paper 
to  the  fact  that  in  the  BoutliL-m  part  of  this  district  we  liave,  lying 
direclly  upon  the  Huni^tanton  scries,  beds  of  arenaceous  ehalk  filll  of 
fragments  of  Innaratut,  and  of  precisely  similar  character  and 
appcaranc-c  with  Uio  beds  at  Hunstanton  and  other  places  in  Tf  orfolk, 
in  which  Mr.  Eose  has  detected  Tiirrilltts  tiibtmtlnlug.  Sow.,  Petlm 
Beavfri,  Sow.,  and  Ostreit  cariiiala,  I.iim.,  and  which  he  has  eouM- 
quently  described  as  Chalk-marl  *.  The  same  fossils  oceiir  in  the 
equivalent  bed  in  Lincolnshire. 

Above  this  stratum  we  have,  as  in  west  Norfolk,  a  grcjit  tiiicknesK 
of  hard  ohalk,  destitute  of  flints,  the  different  beds  o£  which  present 
considerable  varialion  in  chemical  and  physical  characters.  This 
stone,  as  in  Norfolk,  has  been  ostensively  emploj-od  as  a  building- 
material,  and  even  for  the  purpose  of  sculpture.  Thus  a  preat  part 
of  Jjiutli  Abbey,  erected  in  the  twelllh  century,  is  constructed  of 
this  material ;  and  it  is  a  noteworthy  fact  that,  while  some  of  the 
stones  have  decayed  and  fallen  almost  to  powder,  others  have  oi 
sharp  edges,  and  exhibit  the  tool-marks  as  perfectly,  as  if  but  yesterday 
brought  from  the  quarry.  Probably  by  exercising  care  in  the  selec- 
tion of  particular  beds,  and  in  laying  the  blocks  in  their  nutiinJ 
positions,  liiia  rock  might  still  be  made  to  furnish  a  very  servioablc 
buildiiig-Htono. 

These  beds  of  hard  chalk  have  suffered  less  from  denudation  ihsii 
the  superior  and  softer  beds,  and  they  rise  into  an  almost  cQntinnons 
«  "  On  the  CreMcMoa  Group  in  Norfolk."  Pros.  Geal.  Anson  1803L    . 
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■  the  western  aido  of  the  Wolds,  constituting  some  of  the 
.  points  in  the  countj'.  This  ridge  is  the  watcrahod  for  tha 
greater  port  of  East  Linwlashiro,  as  its  tontiiiuations  are  for  Norfolk 
and  the  East  Rldiag  of  Yorkshire.  It  is  cat  through,  hoirevcr.  by 
the  stream  called  the  Withera  Eau,  and  by  the  numerous  largo 
rivers  which  now  unite  to  form  the  Wash.  From  this  main  ridgo 
proceed  a  number  of  spurs,  ruimiag  in  a.  iiortli-eaatorly  direction, 
with  transverse  valleya  between,  in  which  flow  a  number  of  streams 
that  eventuiilly  oraply  thcmaclvcB  into  tho  North  Sea.  Theso  spurs 
or  swondary  ridges  are  divided  by  longitudinal  vidleys  which  are 
generally  diy.  The  Wolds  of  Lincolnshire  are  much  niore  covered 
with  auijerficial  deposits,  sometimes  of  considerable  depth,  than  tho 
downs  of  the  south  of  England,  or  even  of  Norfolk  ;  hence  tho 
district  of  tho  chalk  in  this  county  dops  not  present  that  unifornily 
bare  and  arid  appearance  so  eharoetcristic  of  it  in  most  parts ;  in 
fact,  nearly  the  whole  of  it  has  now  been  brought  under  the  plongh, 
wid  with  the  most  satisfactory  results. 

Above  tho  hard  chalk  which  constitutes  the  primary  ridge  of  the 
Lincolnshire  Wolds,  we  have  a  great  mass  of  challt-!)eds,  containing 
layers  of  nodules  and  large  tabular  raasaea  of  flint,  as  a!*o  acattorod 
flinisof  peculiar  forms,  which  occur  in  considerable  abundance,  while 
Paramoiulra  are  rare.  The  whole  of  those  beds  probably  correspond 
to  Woodward's  "medial  chalk"*:  for  the  peculiar  fossils  of  the 
division,  called  by  the  same  author  "  Upper  Chalk"t,  have  not  been 
found  in  this  county ;  and  if  mich  beds  really  exist  here,  they  are 
probably  entirely  hidden  by  the  extensive  PleiBtocene  deposits 
which  overlie  the  chalk  in  the  eastern  part  of  the  county,  in  deptha 
varying  from  a  few  feet  only  to  upwards  of  200,  and  which,  being 
themselves  covered  with  beds  of  pent  and  warp,  constitute  tho  very 
fertile  district  known  as  the  Lincolnshire  marsh. 

b.  The  Louth  Red  C'AiiH-.^Mr.  Sceley  has  dcscribedj  a  thin  bed 
of  red  chnlk  as  occurring  in  the  midst  of  the  hnnl  white  chalk  of  the 
Hunstanton  clitF,  but  nmning  only  a  very  short  distance.  This  bed 
isof  B  pnle-pink  colour,  its  upper  and  under  surfaces  being  ill-deflned  ; 
and  it  appears  to  graduate  vertically  as  well  as  horizontaJiy  into  the 
white  chalk  which  encloses  it.  Similar  appearances,  but  often  on  s 
much  larger  scale,  occur  in  difibrent  portions  of  the  Lower  Chalk  of 
Lincolnshire,  as  I  shall  now  proceed  to  show ;  ond  I  have  already 
suggested  that  probably  part  of  tho  Speeton  section  should  bo  con- 
sidered a  similar  instance. 

In  the  cstensivo  chalk -pits  about  the  town  of  Louth,  as  well  as  ia 
several  road-sections  in  the  neighbourhood,  ia  seen  a  thick  and  vei^ 
conspicuous  bed  of  red  chalk,  wliieh  ia  donhtless  tho  one  referred  tti 
by  Mr.  Wiltshirog  and  Sir.  Seeloy  ][  as  belonging  to  Ihe  HuTislanton 
series.     Neither  of  these  gentlemen,  however,  appears  to  have  had 

•  Gooloey  orNorfolk,  p,  27.  t  JUd.  p.  36. 

t  "  On  me  KiiDstaDton  RkI  Rock,"  Qiiarl;,  Joiirti.  Oeol.  Soc  Tol.  xx.  p.  339. 
{  •■  On  IW  Hsd  chflli  of  EoKlfliid,"  ■Gmlogint,'  1859,  p.  2(!8. 
tl  "Ob  tlie  B«d  LLm«a(one  of  Huottanton,'  Ann.  &  Mng.  Hat.  Hiat,  3rd  pe '. 
Itn).  tii.  p.  34!. 
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any  opportunity  of  examining  the  strati  graphical  relations  of  the 
the  bed,  or  of  collecting  its  fassUs ;  and  the  following  fiicts  will 
lufficc  to  prove  that  auch  an  identification  ib  erroneoUB. 

1.  The  bed  is  always  underlain  bj-  a  preat  ma*«  of  the  orfi- 
nary  hard  white  chalk,  the  eaact  thickncBS  of  which  cannot  be 
exactly  oacertaised  ;  but  it  ia  oertainlj  40  feet,  and  probably  mnch 
more. 

2.  The  Bpongo-bed  docs  not  occur  at  its  upper  surface,  thoagh 
at  the  outcrop  of  the  true  Hunstanton  hcda  due  wciat  of  Louth  it  is 
well  dcen  and  presents  idl  tl^c  usual  characters. 

3.  Dy  far  the  most  important  fact  in  connexion  with  tliis  subject, 
however,  is  that,  although  I  collected,  with  the  greateBt  care,  the 
fosBils  of  the  Louth  bed,  not  one  specimen  of  BelfmniUs  minimtu 
was  found ;  and  out  of  a  list  of  twenty  fossils  occurring  in  the  bed, 
only  two,  Terehrahita  bipUcata,  Sow.,  and  l^nbraltiUna  qracilii, 
Scbl.,  are  coounon  toitai^d  the  HnnHtonton  aeries  i  and  botbof  the^ 
fusails  have  a  very  eileiided  range  in  Lincolnshire. 

As  this  bod.  unlike  most  of  the  other  red  beds  in  the  chalk,  van 
be  traced  over  a  considerable  area,  I  shall  distinguish  it  in  the  re- 
mainder of  this  paper  by  the  name  of  the  Louth  Red  Chalk. 

By  the  side  of  the  deep  valley  formed  by  the  river  Lud,  is  to  be 
seen  a  good  section  showing  the  hard  white  chalk  with  the  red  bed 
in  its  midst.  The  whole  appeare  to  lie  in  irregular  courses,  with  thia 
clay  partings ;  and  in  the  coloured  portion  of  the  section,  these  are  of 
the  same  pink  tint  as  the  chalk  itself.  This  colour  would  he  de- 
scribed in  hand -specimens  as  a  very  pale  pink ;  but  viewed  in  the 
mass  and  at  a  distance,  the  rock  appears  to  be  of  a  ranch  more  intense 
colour,  and  is  very  conspicuous.  The  thickness  of  the  bed  is  about 
5  feet ;  and  it  passes  into  the  white  chalk,  both  above  and  below,  by 
insensihle  gradations.  The  red  rock  has  the  earthy  fracture  and  the 
other  physical  characters  of  the  adjoining  white  chalk,  and  diaplaya 
no  signs  of  a  nodular  character,  except  towai^  the  middle,  where 
there  is  a  band  of  intensely  hard  nodules,  breaking  with  a  conchoidal 
fracture,  and  exhibiting  a  perfectly  white  interior ;  among  these 
occur  abundantly  the  remains  of  Echini.  The  whole  series  of  beds 
is  much  broken  up  by  a  number  of  small  faults ;  and  the  same  phe- 
nomenon is  exhibited  in  a  greater  or  less  degree  in  oil  the  sectioot 
where  thia  bed  is  seen, 

Rather  more  than  a  mile  south-west  of  this  plac«,  in  a  la^ 
chalk-pit  at  Hallington,  the  same  beds  ore  seen  ;  and  the  red  one  can 
be  traced  at  intervals  between  these  two  sections.  Although  the 
colour  of  the  rock  hero  is  a  little  paler  than  at  the  last  section,  the 
bed  forins  a  very  conspicuous  object  in  the  chalk -pit,  which  is  on  a 
hillside,  and  it  may  ho  seen  at  the  diatance  of  several  miles.  Thu 
section  differs  in  no  essential  particulars  from  that  on  the  banks  of 
the  Lud ;   and  the  red  bed  contains  the  same  fossils. 

In  the  large  chalk-pit  near  the  Louth  Union  the  bed  ia  verv 
variable  in  colour,  in  some  parts  of  a  decided  red.  It  ia  here 
underlain  by  a  grey  sandy  chalk  containing  nodulee,  and  a  branching 
form  like  Spmu/ia  paradoxica,  as  also  Peetfn  orbir«laris.  Sow.,  and 
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^Pa  lai^  Ttrehralula.  At  a  depth  of  about  30  feet  under  the  abore- 
^  described  red  bed  in  this  pit,  a  second  coloured  stratum  was  reached  ; 
but  strong  eprings  of  water  arising  at  this  point,  the  attempt  to  go 
down  further  was  abandoned.  From  the  pieoe-s  taken  out  at  this 
plac«,  it  appeared  to  be  of  a  mottled  pink  and  white  colour  (like 
Castile  soap),  but  I  could  detect  no  fosaila  in  it.  There  were  no 
Bigna  of  the  sponge-bed ;  and  I  have  but  little  douht  that  this  lower 

Prcd  bed  is  only  a  local  one  lying  in  the  midat  of  the  white  chalk. 
In  the  very  deep  cuttings  and  chalk-pits  on  the  London-road,  we 
have  a  number  of  extensive  sections  afforded  us.     The  Bucceaaion  of 
bods  in  these  is  as  follows.  (See  diagram,  fig.  3.) 

1.  SoiL 

2.  Bubblj  chalk. 

3.  Chalk  witb  u  fim  Sinlf  (very  Inrgosandpipoaooeuriii  it). 

4.  Whito  chalk  withnut  flinbi,  upwordi  of  20  feet. 
6.  Tarieguled  band  «f  FuUer'a  rauth  12t<]l6iii. 

6.  First  "whitpcoanw"  2  foeL 

(A  bed  of  very  hard  cludk.  while  aboTS  and  tinted 

pink  below.) 

7.  Second  "  while  couTBc"  ,,..  2  felt 

(Similar  to  thp  bed  abciTe.} 

8.  BedcLalk 6  to  6  feat. 

(Soft  pink  and  red  chalk  with  eU;  bonds  of  Lhe 

nine  (colour-) 

9.  "Soft  whitccoursea" StulOfect. 

10.  Hard  "grcj  atone" 10  feet. 

11.  Hardwhito"Brackly  CTudk" to  bottom. 

5.  is  a  water-bearing  bed  ;  it  is  etriped  horizontally  of  various 
colours,  green,  pink,  and  purplish  red,  and  is  seen  at  the  same  level 
in  all  the  pits  at  this  piirt  of  the  town.  In  ita  lower  portion  it 
becomes  nodular,  and  graduates  into  the  chalk.  At  the  pit  near  tho 
Union,  it  is  only  seen  in  one  comer,  and  rapidly  thins  out. 

8,  presents  the  usual  characters.  Terebratu/ie  and  EcJilni  occur 
in  it ;  a  very  large  MicratUr  among  the  latter. 

9.  contains  several  veins  of  pink  clay,  each  about  one  inch  thick. 
One  of  the  pila  in  this  neighbourhood  was  onee  dug  to  u  much 

greater  depth  than  nt  present :  and  tho  workmen  atate  that  at  some- 
thing over  30  feet  below  tlia  red  bed  (S)  another  bed  of  a  dark  red 
colour,  5  to  6  feet  thick,  waa  met  witl).  In  thia  springs  of  water 
arose ;  and  it  would  doubtless  be  the  same  bed  as  is  seen  in  the 
bottom  of  the  pit  by  the  Union.  Thia  bed  ia  stated  by  the  workmen 
to  have  been  underlain  by  fi  or  7  feet  of  white  chnik,  and  that  again 
by  another  dork-red  nodular  bed,  olao  from  5  to  6  feet  thick,  under 
which  the  ehalk  was  again  white. 

I  There  are  other  places  in  the  neighbourhood  at  which  the  Lonth 
Eed  Chalk  occurs,  but  theyprrsent  no  fresh  features  of  interest ;  the 
most  northern  point  to  which  I  have  yot  succeeded  in  tracing  it  is 
a  chalk-pit  near  SonCh  Klkinglon. 
c.  Fossihof  the  Lovili  Rrd  Chull:. — The  following  ia  a  complete 
list  of  the  foHsils  that  I  have  found  in  this  bed.  Some  of  the  ahells 
are  perforated. 
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JJoa-ilsr aiibelubow,  Ltsia,  ag. 

IrliLTiiiter. 

Anuiii'li.Tlti. 

DiMXiidui  i-^'liiidricu~  Lam. 

DiMxudm  fiibuculus,  Brotm. 

Cidarii  aciJiJtnfDra?  l«pine»). 

Spines  of  BPioral  other  speoies  of 

Scrpula  or  VcTjiiioularia, 


TDrphnttula  bipltcatk,  Unc. 
-^  obm.  Sirto. 
Tercbnituliiia  eracUu.  8eU. 
Hh  jimboDGU*  MantpUiaiM,  ^hmk 

PlicatuU  inflnla,  &».  (?) 
Cula  of  eeroral  odier  UvkItw 


d.  Olhec  Bcd»  of  Red  CliaH: — Besides  tho  beds  alrciuly  describiNl, 
there  ari;  u  nunibiT  of  ohulk-pits  in  Lincolnfhiro  where  liiycre  ut  n 
more  or  lees  di'eided  red  colour  are  seen.  These  for  the  most  pari  do 
cot  preac-nt  auy  B])ocial  poitils  of  inlerest. 

In  tho  deep  chalk-pit  at  Tetford  Hill,  however,  we  have  a  jnak  bed 
vhich  i-'xtends  ovi'r  u  coosidcrablo  area,  like  the  Louth  red  chalk,  of 
which  bed  it  may  posajbly  bo  a  continuation.  Tho  akt-tch  (fig.  S) 
shows  the  succession  of  beds  in  tliJi  pit. 
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BJ.  Fig.  2.—Settion  of  a  C/uilk-i>U  at  Ttl/vrd  Hill. 


B.ir. 


10 

1,  Soil. 

1>.  Chalk  mbblo. 

3.  Soft  while  ciiolli  in  imull  pieoes. 

i.  Pale  ^luk  (.-balk  einiiliLrl;  "ibsLlered,"  graduiling  inio  (lie 

wbilo  nbiiVF  Bird  belov TUolincn  =•  &  Id  ti  ftrl~ 

!>.  Soft  wUiU'  I'lmlk 2  ft»l. 

6.  Very  bnrd  white  bed „.., ii  „ 

7.  "  DrnI'  bi'd  "  {arcnttcooUB  cbttlk) .,„.  |  fool  G  in. 

W.  ■■  Kiiobblj- white  bod  " 2  foet. 

a  Very  white  chalk 13    ,. 

Iti  liie  niidptof  thia  oooiuv  a  cvuneorbord  iindiTidad 
clialk,  callod  bj-  the  workmen  "  Pol  chalk,"  or  "  Kinging 
chalk,"  Irom  its  riiiginf;  iinAec  tho  homtntr. 
10.  KoduUr  chalk,  in  nbicli  the  vorkincn  hare  bored  more 

than  30  feet. 

The  only  fossil  I  eould  find  in  the  red  bed  was  Terehmtula  o6^*i,Snw. 
The  white  beds  contained,  many  fosails.     In  the  bed  7.  a  new  and 
puzzling  fossil  (possibly  a  Hqtp«riU)  occurs. 
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>. — t^^mporoAW  Steliota  of  the  Lotoer  Chalk  ifc.  of  Forkahlrt  trnd 

Lini:o!iiihire. 


CliiT-wotioii,  Spw'loni 
Torkahire  (Mr,  WiilsLire). 


Section  in  Loulli, 
UDCjInshirc 


fV^      t 


f  ud  ^1- 


L  HftrJ  CIia:^      ,     fid.  t 


runs   tliJn    lajm  ctf 
benU  of  JnOfVf  pjwt- 


I 

tfiUA   .  .   .  ttt. 

bla  of  f jtfdHumi. 

r«llt~chilfc    .   dft. 

PtUaiUt. 

1  Bad  Chalk,  in  thin 
6A. 

mil. 

Cluilfc  ....  7ft. 

L    Bniall  IVnAmfv.'d 
■1  la  Lowrr  put. 


^S[a 


wbilpChilk    ,     10ft,   '^_-n 
TVrfAm'ii^BiidboiiL-fl   '-^* 


k  (HumUJitQa  Lime- 
.    .    man  tJ^ui  SOfL 

fFr<niL  ITT  Urap  7W 

uplH-r  part,  tf'fm- 

tf  T«7  ftbutnUbtv  JVfl- 

^      I  ot  Cidahs,  ftcL 


J  podnlarvid 
thiu  gTKdaatltif 


fcg^ 

4f^ 

1 

_J^ 

2 

-^T- 

rT>  — 

te 

■■T* 

i 

— F 

Ml     Ml       nil 

.|i'  \    1..:     1 

" 

-f 

1'  If 

II 

11  ■( 

H 

It 

I   1  t<t 

^,1 

■i .'  :,.'     .  ,1 

1"  1 

1 

1 

,:.'      1 1    ' 

V^wKI 

Dl 

11: 

.11' 

lah-,  nD\\   rpur|iiii*h-r''il.  |:]-l/iin. 

"Firet  \VhHc  Cmir*""  ^Tinkl'i'l-nr)  Jft 
"ficwnci  rthitn.  t'ouriK  '  l  Pint  Ix'tcmJ  aft. 

Fal<^  Fink  Chalk iSlofia 

wilh    TrrritnifuJimn  oracili*^    Trr^fini/Hi'i 

ttriim.  Rkvif/umflT'i  tHfli^MHiimt.     SpiDrt 
of  CSJiirti'  nnil  oEtuT  foail^l. 

^ofl  WTiil-'ChiUk  .  ,  .  ,  &li»|Oft. 
witit  fi^rlr  bandn  ODi^  Ltiuh  thfdc.  Bomd  of 


"HbpI  Gr*i»  Stono"  .....    10(1. 
with  Preiint  vffiirurnfit,  ¥bF-4  TWrAmfibfii 


■'Hvd  Whiu  BnoUy  Cl»Ur,"  lAlt. 


EfdChslk.ACofift, 


White  Chftlb.d  to  7n- 


a^d  CUfvlk.  0  b>  Oft 


w  Litis  csaw. 


White  Chalk.  fTFtv  below,  wftli   Ainm^ 

bififti>ila,  i^*4"tCilcne^Ar   Cxtim',  Holtin/rf 
tiib^4f^rffj»  DiteiMra  fjftifidritn.  Ii^th   of 


IvllDfToiut  Pink  CuiitHs" 


Bod  Clulk  ( HunrtsnUm  Llmektanv}  12ft. 
Tirrffvafv!'!  biplinxla  nbiindnnt  id  upper 
ikrts  l!el*vtntfvs  rjiinuniu  ei'|>piiially  Iq 
ower  r^art,  DUDieruiu  othi^r  fouila, 

Cimnti  with  numi'mns  block  and  brcwo 
pbbblei,  fanniDg  ^aiWKO  liihi  nottdt  brlow- 


243  PBocBEDisas  op  tbb  oiOLoeicu.  sociETr.  [Apr.  3. 

The  earac  pink  bed  is  Been  in  eeTonil  other  chalk -pits  in  the  neigh- 
bourhoud,  f.!/.  ono  dcot  llucklund,  and  two  others  on  the  main  rood 
knonni  as  tho  High-street,  bctwoon  Tetford  Hill  and  South  Ormaby. 

Sinte  my  obaervutious  were  mado  in  Lincolnshire,  I  find  that  the 
Rfv.  Sir.  Wiltshire  has  published*  a  Tory  clear  and  detailed  occoimt 
of  the  magnifieL-iit  section  at  Speeton  ;  this  section  I  have  placed  for 
comparison  alongaidci  of  thnt  from  Louth.  In  both  eases  I  regard 
the  lowest  only  of  the  red  buda  as  the  HuiiHlanton  limestone,  and 
tho  others  to  bo  more  or  Iobs  local  red  bedn  intercalated  in  the 
lowest  portion  of  iht'  chalk.  The  remarkablo  agreomcnt,  howewr, 
in  thickness,  litbology,  and  fossils,  of  the  uppermost  of  these  b(>ds  in 
each  series  suggests  (in  spite  of  the  dislanee  of  tlie  sections)  the 
possibility  of  their  bfdng  parts  of  one  widely  q)n.-ad  Btratnm  (sec 
fig.  3). 

TV.  TiiE  Bew*  below  the HnssTAKTON  Ldikotoiik, 

a.  Unconfomxilii  nl  the  bate  of  the  Hunstanfon  Limetione. — The 
great  physical  break  in  the  succession  of  stratu,  which  has  been  M 
woU  described  by  Prof,  Pliillips  as  occurring  betirecn  the  Chalk  and 
Spceton  Clay  of  Yorkshire,  is  qoite  as  strongly  marked  in  Lincoln- 
shirc.  This  want  of  conformity  of  the  Hunstanton  Limcatone  with 
the  beds  below  is  manifested  in  several  ways. 

1.  The  strike  of  the  Upper  Cretaceous  beds  is  not  parallel  with 
that  of  the  Neocomian  and  Jurassic  beds,  the  result  of  which  is  that 
in  going  northwards  wo  find  tho  latter  overlapped  and  covered  up 
by  the  former.  Thos  the  sands  which  form  tho  upper  member  of  the 
Neocominn  series,  and  which  ore  probably  70  to  80  feet  thick  at  their 
most  southern  exposures  in  tliis  couutj-,  ap]iear  to  thin  out  graiiu- 
ally  northwards,  and  finally  disappenr  altogether  near  Caistor.  The 
limestones  and  clays,  wbidi  form  the  eeoond  member  of  the  series, 
are  in  their  turn  similarly  overlapped,  no  trace  of  them  being  soon 
north  of  Clixby,  while  the  sands  and  sandstones  forming  the  third 
member  disappcjir  in  hke  manner  near  Elsham.  North  of  this  place 
the  Hunslaiittin  limcstune  is  found  lying  successively  on  the  different 
zones  of  the  Kimmeridgo  Clay.  On  crossing  the  Hiimber,  it  is  well 
known  that  the  "  Ited  Chalk"  is  found  Ijing  in  succession  on  each 
of  the  members  of  tho  Jurassic  formation,  but  that  near  Grimstone, 
its  strike  becoming  greatly  altered,  and  nuining  nearly  at  right 
angles  to  its  former  course,  the  TorioiiB  Oohtes  and  Speeton  beds  re- 
appear from  underneath  it  in  reverae  order. 

2.  The  thickness  of  the  upper  member  of  the  Neocomian  series 
increases  in  going  eastwards  as  well  as  southwards.  This  I  am 
enabled  to  prove  by  means  of  the  curious  iuliers  whieh  hare  been 
already  described  as  occnrring  in  the  midst  of  the  Chalk  Wolds.  Thus 
in  the  valley  of  Thoresway  the  upper  sands  are  more  than  12  feet 
thick,  while  at  the  main  line  of  outcrop  in  Nottleton  Valley,  a  mile 
to  the  west,  they  have  almost   entirely  disappoaredf.     Similarly, 

"  S«  Wright'i  Won.  Brit.  CreL  Echin.  p.  8,  Mon.  Pnl.  Soc,  vol.  t». 
t  I  find  thst  (hit  Tin  wiu  noLicflJ.  but  withoiil  an;  eipUuialion  of  it  beJn| 
giTm.  bj  Mr.  I«v  id  IS37. 
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above  Tealby  these  Bands  are  much  thinner  than  in  tho  ralley  of 
SUinton,  which  lies  directly  to  tho  east. 

3.  In  places  where  the  junction  of  the  two  aeries  c-on  he  Been,  the 
dip  of  the  Hunstanton  Limestone  and  other  Upper  Cretaceous  beds  is 
found  to  be  different  from  that  of  the  bods  below.  The  most  striking 
example  of  this,  with  which  I  am  acquainted,  is  in  the  section  above 
Langton-by-l^piltiby,  where  the  dip  of  the  chalk  and  Hunstanton 
LitneBtone  is  3°  E.,  while  that  of  tho  sands  below  it  is  15°  E. 

b.  Hiiecaiion  of  Bfds.—ThB  eitensive  series  of  rocks  (sands,  sand- 
stnnes,  grits,  limeatoneH,  clays,  and  ironstones)  which  are  seen  on  the 
western  side,  and  in  the  inliera  of  tho  Lincolnshire  Wolds,  Ml  natu- 
rally into  the  three  main  di^^8ion8.  which,  however,  in  diiferent  parts 
of  Uie  county  are  of  very  varying  thickness  and  importance.  There 
is  perhaps  ho  place  where  the  whole  of  these  members  can  be  so 
well  seen  and  studied  as  at  the  village  of  Teolby  and  the  country 
immediately  surrounding  it ;  I  have  therefore  ventured  to  suggest  aa 
a  provisional  name  for  the  middle  and  most  highly  fossiliferous  por- 
tion of  the  formatioa  that  of  "  the  Tcalby  series."  The  divisions,  as 
•een  in  this  district,  are  as  follows; — 

(1)  Tit  Upprr  FrrruginBiLi  Sand*,  non-foeniliferouii,  about  20  feot  thick. 

(2)  IJt  Tfalbg  Stria,  eonHiBtirg  hpre  of  sllemBto  beds  of  mndj  pIat  and 
lEmestono,  with  an  citensiTo  sod  interesting  iuite  of  foBiil*,  from  40  W 
m  fed  Uiielt. 

(3)  The  Lov.tr  Sniid  and  Sanditoni,  with  fow  fostits,  from  SO  lo  40  feet  thick 
(m«  eection.  Qg.  4). 


Fig.  i, — Section  from  Willingham  Bauae  to  Binhroak. 


a.  OT.it*  Clmlk, 

b.  Hunstanton  srriea. 

e.  Upper  Fcrruginouii  SanrlB. 


d.  Tenlby  scriia. 

t.  Lower  Sund  nnd  Snndsione, 

/  Blue  Clay  and  Sluty  b«ia. 


c  The  Upper  Ferruglnout  5flii»i*.— This  is  a  bed  of  tolerably  per- 
sistent character,  consisting  of  coarse  yellowish  or  greenish -brown, 
Boraetimos  pebbly  sand.  Brown  oxide  of  iron  occurs,  forming  con- 
centric concretions  and  thin  lamiiiEe  lying  between  or  cutting  afrosa 
the  beds.  As  seen  at  the  aurface,  it  is  frequently  of  a  bright-red 
colour,  which,  however,  is  due  to  the  washings  from  lie  red  bods 
above,  and  is  never  observed  in  deep  sections.  At  Thorpe -le- Vale, 
and  several  other  places  situated  on  the  inliers  of  the  Wolds,  this  bed 
may  be  well  studied ;  but  the  best  exposure  with  which  I  am  ac- 
quainted is  that  in  the  pita  above  Langton  Hall,  already  ailnded  to. 
The  section  as  seen  here  is  as  follows ; — 
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(U  Chalk-marl  uid  Iluiulaiilon  l.im«toiiti, 

3)  Brigli'-yi>llow  aard,  willi  irrfiiiiW  Uiiiiiucof  peraiidB 


10  feet. 


^ 


of  iron  in  ibo  planes  of  Btroliilcnhtm   20    „ 

The  Tealby  series  is  found  about  30  feet  below  tho  bottom  of  ihb 
pit;  lienco  tie  total  lliitkness  of  liese  sands  is  hert-  about  60  feet. 

Butweoa  Bckbford  and  Tetfon!  iheae  aands  yield  an  iron-ore  of 
the  kind  known  to  workmen  as  "  cindiir,''  which  luay  hereafter  be 
found  tfl  III'  of  commerfial  value.  Tlie  niaiincr  iu  which  these  sands 
appear  to  thin  out  towards  the  north  and  west,  owing  to  the  unwio- 
formitj  between  tho  Upper  and  Lower  Cretaceous  rocks,  haa  been 
already  explained.  I  hare  as  yet  altogether  failed  in  my  eearub  for 
fosaile  in  these  beds. 

d.  The  TtiiUiij  ^Srries. — This  includes  a  great  variety  of  rocks,  Ihu 
moat  persiatciit  and  charucteriBtie  being  the  Bundy  limestiine  pro- 
rineiiUly  known  as  "  grcystone."  In  a  large  pit  above  North  Wil- 
linghum,  ive  have  tlio  following  seetioB  of  these  beds : — 

1.  Soil a  reel. 

'1.  Saiidy  claj  of  a  bluinh-groj  oiJour,  oonlaining  on  iiro- 

Kular  bed  of  saiidy  liuio*ioiio 4    „ 

3.  Three  oo'ine*  of  Bundy  limeitone  witli  day  porting  ...  S   „ 

4.  Sandy  clay 3   ^ 

6.  Hani  bluo  limestone  S^  ■■ 

6.  Sandy  i>liiy  (to  bullom  oTpit)    3   „ 

The  workmen  bored  0  feet  below  the  bottom  of  the  pit  without 
finding  another  bed  of  bard  limestone.  In  tho  midst  of  the  clay- 
bed  (2)  occurs  a  remarkable  layer  of  fossils,  consisting  of  numcrun;) 
specimens  of  Pecten  fiixclvn.  Sow.,  mingled  with  KrtK/i/ro  gimutla. 
Sow.,  and  numerous  otier  fossils,  among  which  Bfhmnitu  tnm- 
eaivdiculatus,  Blain,,  Oslrea  front.  Park.,  I'tclen  orbitulitris.  Sow., 
and  RhtjiwhoneUa  parv'irostris,  Sow.,  arc  fierhaps  the  most  obundnuL 
The  specimens  of  i'ecfen  rinctiu,  which  are  from  i)  to  12  inches  in 
diameter,  are  always  found  lying  on  their  lowest  or  most  convex 
side ;  and  tlicir  np])or  valves,  as  well  as  the  edges  of  their  lower  ones, 
are  not  unfrequently  eoverod,  to  the  tliickness  of  2  inches  or  even 
more,  with  a  tangled  mass  composed  of  Scrpiil-T  of  several  specJM. 
Other  sheUs,  as  Ero^iyrce,  arc  frequently  attached  to  these  gigantic 
Peotons.  The  Exotjyra  also  frequently  occur  of  very  large  size,  and 
with  valves  of  p-eat  thicfcneas;  they  are  also  often  found  growing 
together  in  great  masses,  just  as  the  same  species  frequently  occur  at 
^hanklin.  Isle  of  Wight.  All  these  circumstances  serve  to  indicate 
the  estremcly  slow  and  tranquil  conditions  under  which  the  beds  in 
question  were  depositfld. 

Above  tho  village  of  Tealby,  in  the  vnlley  formed  by  the  upper 
course  of  the  Hiver  Ease  •,  are  several  pita,  in  which  the  gigantic 

•  Noar  the  upper  walerfBll  iu  Ihe  gurjio  above  Teolliy  nwiiiu  nn  intemiting 
drpcisil  of  CraviTliiie ;  tbe  course  of  Ibe  rlrcam  has  been  chanf^  nt  Ibia  plaoK 
and  iu  tlie  i>Id  river-bed  the  dciiosit  !□  qumtiou  is  seen  ;  it  is  about  8  fpel  UiiL^k  in 
iu  deepest  port,  but  ia  of  no  great  leu^h.  Tiip  lower  part  of  tliis  depn^jcia  nliilf 
aud  cruDDbling,  the  up]>er  light-biMwn  and  linrd  ;  it  contaius  vQfy  loiinrriiiis 
pi  ant- remain  a,  and  also  sliells  nf  terrestrial  mollusca,  among  which  I  recogniW 
Hdicetlo  nitiUa,  Mull.,  and  Sutvinea  putra,  Linn. 
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PetteJi-lieii  aud  the  aeTorol  bpds  of  lioiwitono  are  well  seen;  largo 
specimeiis  of  AmmonUei  and  Anciilortraa  occur  here.  Northward, 
at  Wiileebj  ajjd  Normaaby-lo-A^'old,  the  limcatonoB  uppear  of  greut 
thifkness,  and  predominate  over  the  clays.  Here  too  a  still  further 
modification  is  effected  by  the  impregnation  of  some  of  the  beds 
irith  oxide  of  iron,  which  renders  them  extremely  valuable  iroustont*. 
The  iron  in  lliese  beds  otcura  in  two  etuti»— namely,  ehemitally 
eoubined  with  the  rock,  or  ub  nodules  of  ixtniost  ptuv  hydrated  brown 
axide  of  iron  mechanically  dilftiscd  through  it.  Thi»  brown  oxido 
of  iron  Bometimes  forms  minute  Gphorical  oolitic  gi'ains,  exiictly  re- 
sembling  those  in  the  ironi-hot  buds  of  the  Inferior  Oolile,  at  others 
im-gnlar  concretiociuy  nodulee  up  to  the  si^o  of  a  hen's  egg.  Many 
hundreds  of  tons  of  ironfitono  have  already  been  eent  from  pits  at 
Claxby,  Acre  House,  and  Hundon  to  the  fumaccs  of  Yorksbiro  ;  and 
a  great  port  of  the  land  in  this  district  has,  I  believe,  been  secured 
by  ironmasters,  with  a.  view  to  the  full  developmeut  of  these  mineral 
treafiures.  At  present  the  face  of  tbo  cliff  lu  which  these  iron- 
yielding  beda  are  exposed,  is  in  a  great  measure  conueuled  by 
Kuperticial  deposits,  while  still  greater  confusion  has  been  unused 
by  londnlips ;  but  when  mining  operations  shall  have  been  com. 
menccd  we  may  hope  to  gain  much  valuable  information,  both 
on  the  stratigTaphical  position  and  the  fossil  contents  of  tite  varioua 
beds. 

Perhaps  the  beat  place  for  examining  these  beds  is  on  the  cliff 
below  Acre  House.  The  rocks  hfro,  consisting  of  ultemations  of 
limcgtones  and  clays  (some  of  the  latter  being  of  a  pinkish  colour), 
all  impregnated  with  oxide  of  iron,  are  very  full  of  fossils.  Besidea 
tho  species  mentioned  as  occurring  at  North  Willingham,  which 
are  almost  equally  abundant  here,  we  find  Tirthftilidn  depresta. 
Lam.  (several  varieties),  T.  hippoinif.  Hum.,  T.  nhtasa.  Sow.  3". 
»<llit,  Sow,,  with  Brlcmnitrg  lateralii,  Phil.,  and  Ji.  juciilutn,  Phil. 
The  brow  of  Ncttleton  Hill  is  evidently  formed  of  the  beds  of  tho 
Tcalhy  series  ;  and  numerous  fossils  may  often  be  picked  up  on  the 
BUrfiice  of  the  ploughed  fields.  Further  to  the  north,  as  we  have 
already  seen,  these  beds  disappear  under  the  Wolds, 

South  of  Tealby  these  beds  are  Been  tn  great  advantage  in  the  pita 
about  SL\h ills,  Hainton,  and  South  Willingham,  but  they  show  indica- 
tions of  diminishing  in  thickness  as  we  go  sonlhwords.  Tho  country 
south  of  the  lost- mentioned  villoge  is  much  covered  with  masses  of 
cbalk-mbble,  as  before  deKcribed.  On  tbe  east  of  the  river  Pain, 
however,  we  again  find  these  beds  at  several  places,  as  above  Seam- 
bleaby  and  BrinkhiU.  In  o  bed  of  clay  at  the  latter  place,  which 
conUuns  the  characteristic  Tealby  fossils,  large  [[uantities  of  iron- 
pyrites  have  been  found  at  different  timee ;  this  has  long  been  locally 
oelfibratcd  as  '■  Prinkhill  gold."  In  digging  the  foundations  and 
well  for  tbe  new  hall  at  Langlon,  tho  Tealby  series  was  passed 
through.  It  appears  hero  to  be  only  10  or  12  feet  thick,  and  to 
consist  of  yellow  very  sandy  limestone  and  clay ;  many  of  the  cha- 
racteristic foBsUfl  of  the  series  were  found  hero.    In  Norfolk  no  trace 

the  Tealby  series  has  ycl  been  found,  tho  Carstone  formation  of 
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that  couDty  (appearing  to  repreHent  the  Upper  Ferrugmous  Sand  of 
L'ncolnshiro)  lying  directly  on  the  Lower  Sand  and  Sundstonp. 

The  liinestoneB  of  the  Tealby  series  are  very  variable  in  compoBi- 
tion,  Bomo  being  exceedingly  arenaceous,  and  may  indeed  be  described 
u  sands  (wraented  by  culcaroous  matter,  while  others  are  extremely 
hard,  exyslaUioe,  and  blue-hearted.  Large  Teins  of  calcspar,  and 
nodules  of  pyrites  are  in  some  places  very  abundant ;  at  Biilly  HiU 
the  fissuree  of  the  limestone  i-oiitain  considerable  rjtiantitiM  of  black 
oxide  of  mnnganefie.  The  softer  limestones  ore  largely  oaed  for 
building-purposes,  the  harder  as  read-metal. 

The  rocks  of  the  Tealby  series  give  rise  to  very  marked  features  in 
the  physical  geography  of  this  district ;  for,  being  cut  throogh  by 
the  numerous  streams  flowing  weetward  &om  the  watershed,  they 
form  a  number  of  prominent  spurs  standing  at  right  angles  to  the 
chalk  Wolds,  the  terraced  appearance  of  which  is  in  striking  coutmt 
with  the  smoothly  rounded  undulations  of  the  latter. 

e.  Fon^U  of  thf  TeaViy  Seriu. — The  following  list  inclndes  tie 
most  characteristic  species ;  but,  as  there  ore  a  considerable  number 
of  forms  awaiting  deaeription,  it  ia  by  no  moans  exhaustive. 


Lilt  of  Fuuils  from  tlie  Ttalhy  Stria. 


Wood  (rather  flbundnnt). 
6[)ongia  nnradoiica,  HuijJui.,  and 

nllipd  fomn. 
Scjpliia  clBveUtta.  Rom. 
Spines  of  iHdaria. 
Sorpuls  filironnit,  Sote. 

onfiquBla,  Soie. 

.  ep. 

Vpmiiculnrin  Soworbii,  .Wiiif.  (rare). 
Terebmtuln  TnbB,  D'Or/;,  not  Sow. 
— —  bJppopUB.  Hom. 
—  depressa.  Lam.  (man^  Tarietin). 

biplirala,  var.obtusa,  Smc. 

Bedn,  Sou: 

RlijnehonelU  parviroslris,  Sow.,  ap. 

GJibbRiona.  .Sk™.,  ep. 

Oatrea  frons,  Fitri. 

,  Bp. 

Eiogyra  aiaiuta.  Saw. 
Ancimia,  sp. 

Pcrna  Ricordeana  ?.  D'  Orb. 
Pecten  cinctus,  Snin, 

orbioularia,  Sow. 

elongatUB.  Lam, 

(aeTeral  other  apecies). 

f.  The  Louifr  Sniii!  and  Sandnlone. — This  division  conwste  of  a 
very  variable  mass  of  sands,  in  some  places  indurated  into  loose 
Hiindetones.  In  numerous  localities  alon;;  the  lower  slopes  of  the 
limestone  hiUs  every  variety  of  these  sands  may  be  seen,  from  the 
finest  white  sand,  fit  for  glass-house  purposes,  to  coarse  dark -brown 
conglomerates.  In  a  loi^e  sand-pit  some  distance  below  the  stone- 
frit  (already  described)  at  North  Willingham.  we  have  a  section  S!0 


Lima  (large  apMiea). 

Astarte  aubatf  lata,  LryM. 

Lucina  arattn,  Solo. 

VleiLriiTDJA.  ap, 

Panopim  plinUa,  Strte.,  ep. 

Thttia  Sowerbii,  Rirm. 

Trieoiiia  aLrronnu,  Part. 

Nuuieri..u»  coals  of  large  Tri^onit  snd 

other  bjya]vf«. 
PleurotomnriB,  »p, 
SoUrium  omatuni.  Saw.  ? 
Ammonites  clTpaformis,  1/  Orb. 

plioomphalus.  Sov<. 

(Several  olber  »pecii<s  of  AnuH/mitet, 

priibably  now). 
Ancvlocoras  DuFolii.  Ittveillt^  ap. 
^- —  Puio'iianQs.  IfOrb.^  ap- 
Crioocmsf  Bowerbankii.  Son. 
Belemniles  lalernlia,  Phil. 

jaoulum.  Phil. 

Bouiicanalioulalni',  Blain. 

minima"?,  Mill. 

Tprtcbnp  and  l«th  oi  Irk/kifotauna. 
Vertebrff  of  PfeaioKiuna. 
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or  30  foet  deep,  entirely  in  these 
sand)*.  In  the  upper  p[U*t  we  find 
white,  ash-grey,  and  mottled  sands ; 
in  the  lower  part  coarse  hrown 
sands,  in  places  indnrated  into  & 
stone  like  the  "  Carstonc"  of  Nor- 
folk. The  only  foBsil  which  occurs 
in  any  abandanco  ia  a  species  of 
Pt-eten  {P.dangahal,  Lorn.),  which, 
however,  is  very  seldom  found, 
except  in  tragments. 

North  of  the  typical  section,  this 
series  of  beds  appears  to  beeflmo 
much  thinoor ;  it  can,  however,  bo 
traced  at  variona  placea,  as  at 
Searhy,  the  Gallows  Plantation, 
near  Itiimetby-ie-Wold,  and  the 
1^  sidt-'s  of  the  valley  In  which  Klsham 
°-9  J  is  situated.  The  most  conapicn- 
I J  ^  ouB  parts  of  the  stratum  at  these 
g  ;r^  places  are  the  masses  of  hard  green- 
'^^'c  '^^  sandstone  and  grit  (often  full 
J  a  ~  of  casts  of  Peeteja),  whidi  are  used 
J  1^     for  building. 

•  I  E         On  going  southwards,  however, 
^  Ja     we  find  that  as  the  limestones  and 
.  "!        claya  of  the  Tealby  seriee  thin  out, 
*        the    sands    and   sandstones   below 
become   of  greater   thickness   and 
importance,    and  l^spread    over    a 
much  more  considerable  area.    The 
formation  here  constitutes  the  miisa 
of  numerous  ridgos    and    isolated 
.     hills  which  are  capped  by  the  pecu- 
.     J     iiar  drift  already  described,  and  are 
I     o     characterized  by  their  fantastic  and 
I  a; .?     often    picturesque    outlines.     The 
^  a  &     bottoms  of  the  valleys  between  these 
(j  ^  ti     ridges  and  hills  are  formed  by  the 
blue    clays,    which   lie   bolow   the 
beds  I  am  describing,  usually  much 
covered  with  alluvium.     See  sec- 
tion, fig.  5. 

With  the  exception  of  the  species 
of  Picten  already  mentioned,  fire- 
men ts  of  which  occur  in  great 
numbers  scattered  through  the 
sandstone,  fossils  are  rare,  and  usu- 
ally confined  to  particular  hands 
of  nodules.     Huch  bands  are  seen  in 
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the  pits  ut  Kolliet'k  nnd  Winoeby,  whence  I  obtuniid  the  foUowiiig 
foaaiU: — Ammnnifft,  scvLTttl  npociro  in  the  form  of  cuts,  Sr/rmHtM 
latfrnli*,  Phil.,  B,  i/iintmiM?,  Lurtnii  craffa.  Row.,  and  several  other 
biralvi.':!.  Tlio  most  extensive  snite  of  fossils  from  Ihis  part  of  ihs 
fonnalioTi  in  frum  near  Itoliiigbroke,  immediately  south  of  which 
plati'  the  hu(l»  in  question  are  covered  up  by  the  allurium  of  the  feas. 
At  this  [ilnoo,  in  addition  to  the  whole  of  the  fossils  above  men- 
tioned, AiiiiiiiiniUfi  plicoinph'iliif.  Row.,  Ti'orhus?  (large  species), 
Phiiltidomija  Mirtini'?.  Forbes,  Thi-aci'i,  ep.,  Phina  (large  species), 
and  some  other  forms,  but  all  in  the  condition  of  ciiat«,  were  found. 
This  is  the  loeiility  whence  wore  obtained  several  of  the  speoiM 
figured  and  described  by  Howerhy  in  the  '  Mineral  Conchology." 

ITie  coarse  sandstono  of  this  series  is  the  material  of  w^iieh  nearly 
all  the  churches  in  this  part  of  Lincolnshire  are  built ;  a«d  ita  want 
of  durability  impartR  to  many  of  them,  of  ao  great  antiquity,  a  veiy 
roinouB  and  dilapidated  appe*ranee.  In  the  railway- cutting  at 
Spilsby  large  irreffular  masaes  of  intensely  hard  greenish -white  grit 
are  found,  whieh  show  no  traee  of  concretionary  structure  when  fijw 
dug  nut.  but  which,  on  exposure  to  the  air,  soon  become  soft  and  of 
a  dark-browi]  colour,  and  on  being  broken  exhibit  a  great  naniber  of 
concentric  layers  disposed  around  a  central  nucleus. 

In  many  parts  of  the  county,  especially  iiboat  Market  Raaen,  the 
district  occupied  by  the  Tjowcr  Sand  and  Srindstonc  formed  at  one 
time  only  e.vtcnuive  rabbit-wiirrenB  and  flr-plantntions,  some  of 
which  still  remain  ;  but  in  many  cases,  by  the  judicious  application 
to  tbifl  sandy  soil  of  blue  clay  dug  from  the  beds  below,  it  has  been 
brought  into  a  fit  state  for  cultivation. 

The  Lower  Sand  and  Sandetono  are  throughout  Lincolnshitv  nnder- 
loin  by  hard  slaty  and  ehnly  beds  with  numerous  c«mpro«sed  Amtmi~ 
niffx  and  other  foBsilH.  Those  are  highly  bituminous  and  inflam- 
mable, and  have  hence  been  frequently  supposed  to  form  a  part  of 
the  Coal-measures  ;  they  conatitute  the  upjter  member  of  that  grejit 
mnsR  of  blue  claya  w^liieh.  in  this  county,  represents  the  whole  of 
the  Upper  and  Middle  Jurassic  fbrmations. 

Y.  Faitlts,  ic. 

In  the  district  described  in  the  proeeding  pages  faults,  though 
sranll,  are  very  numerous.  The  fault  at  Wclton-le- Marsh  and  the 
double  one  at  tiuttcrby  have  been  alroiidy  mentioned.  The  smjtU 
outlier  at  (Jnumor  Hill  is  cut  across  by  several  smsU  faults  ranging 
N.  and  8.,  anrl  in  that  above  Ormsby  Wood,  the  beds  are  inclined  at  a 
highaugle.  InTetfordHill  chalk-pit  two  faults  are  seen  (fig,  2),  each 
of  about  7  feet  throw  ;  and  here  the  workmen  have  found  ai  different 
timoB  open  llsMureB  of  eonsidemble  size  :  one  of  these  is  said  to  have 
been  "  largo  enough  to  admit  a  waggon  and  horses ; ''  and  it  was  ex- 
plored for  some  distiinee  by  the  workmen,  until  fear  drove  them  back, 
without  their  having  found  its  termination.  In  the  pit  at  Nob  TTill 
the  beda  of  the  Hunstanton  scries  are  seen  to  bo  broken  up  by  several 
small  faults;  whileiii  that  north  of  Donnington-on-Bain  they  dip  8° E. 
In  nearly  all  the  pits  about  Louth  small  faults  occur.    In  the  pit  above 
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SoutK  Willinghom  the  Lower  Chalk  anil  Hunstanton  boda  dip  25°  N., 
while  Id  that  at  the  Honengo  Arma  Inn  thfj  show  (^'(it  signa  of 
disturbance,  being  in  one  part  lerel,  and  in  another  dipping  '2S°  N. 
Above  the  village  of  Soarhy  the  bcd»  of  Lower  Chalk  arc  nctuuUy  con- 
torted ;  and  at  Worlnby  the  Hunatantou  Berifs  is  cut  acroaa  by  a  fault 
ranj^g  N.  and  S.,  by  which  the  red  challt  is  brought  into  justjipoBi- 
tion  with  the  wliit*.  At  this  place,  ns  also  at  Oaumer  Hill,  VQina  of 
crystalliised  calcspar  occur  near  the  base  of  lie  white  chalk. 

VI.  CoscLVaios. 

Believing  that  a  fiill  discussion  of  the  exact  age  of  tho  aoveral 
series  of  beds  described  in  the  foregoing  paper  would  at  the  present 
time  be  premature,  I  propose  to  offer  a  few  very  general  remarks 
only  by  way  of  recapitulation. 

With  regard  to  the  Hunstanton  limestone,  the  observaldons  of  Mr. 
Seeley  in  a  recent  paper*,  if  not  altogothor  conclusive,  are  at  least 
esliatislive  of  the  subject  a^  far  as  the  data  at  present  ro.  Wi;  ran 
HCJirt'tly  bo  wrong  in  assigning  this  series,  wtijch  is  conformablu'  Willi 
the  Upper  Cretaceous  beds,  but  nnconformable  with  the  Neocomian, 
and  wliicb  has  a  fauna  so  distinct  from  those  of  the  beds  aliove  and 
helow  it,  ti)  the  (ige  of  the  Upper  Groensand  or  Gaiilt^ — or  in  siip- 
poiiiig.  as  is  perhaps  more  probable,  that  it  represents  both  of  tliese 
fonnaliona. 

That  the  Tealbj  aeries  repreaento  a  part  of  the  groat  Neocomian 
formation  cannot  be  doubted ;  but  the  analogies  of  its  feuna,  like  that 
of  the  Speeton  clay,  are  to  be  sought  for  in  the  Neocomian  of  North- 
western Germany  and  South-eastern  France, rather  than  in  tlie  Lower 
Greensjindof  the  south  of  England.  "Wo  have  already  shown  that  the 
straHgraphical  relations  of  this  formation  are  identical  inth  those  of 
the  Speeton  clay  of  Yorkshiro ;  and  a  largo  proportion  of  the  fossils  of 
the  Tealby  series  are  also  found  in  the  Spceton  clay.  Thus  tic  whole 
of  the  Bticmnitfs,  including  at  least  two  fonus  {B.  lateralis  and 
S.juciilum)  found  in  no  other  British  deposit,  are  common  to  the  two 
formations.  Similarly  the  very  eharaeteristie  gigantic  form  of  Pceten 
eincliii  b  found  in  a  particular  zone  of  the  Speeton  clay.  It  ia  a 
noteworthy  fact  that  Aminoitites  are  rare  or  absent  in  this  particular 
sone  of  the  Yorkshire  di.-posit,  but  the  species  of  Atiri/loCfras  found 
agree  with  those  of  the  Tealby  series.  On  the  other  hand,  a  few 
species  peculiar  to  tlie  Te.ilby  series  and  new  Ui  this  country,  as 
Afi'ionila  cl'tpeifonnls  and  Tercliralula  hipjiojiiis,  a])pear  to  charac- 
teriEC  the  Middle  Neocomian  of  the  Continent,  to  wliich  alage  in  the 
geological  scale  I  venture  to  anticipate  the  Tetdhy  series  and  (he 
equivalent  jwrtion  of  the  Speeton  clay  will  be  fimdly  assigned.  To 
these  bods,  therefore,  the  highest  interest  is  attiicliod,  as  the  piossible 
marine  representative  of  the  Wealden  of  the  sontli  of  England,  and  as 
possessing  a  fauna  now  for  the  first  time  recugniwd  in  this  country. 

The  fossils  of  the  Lower  Wand  and  Sandstone,  at  present  known,  are 
^■o  few  and  imperfect  us  to  preclude  iw  from  offering  even  an  opinion 
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u  to  whether  theso  beds  are  pdiGontologictJly  separable  &om  the 
Tealby  sorioa. 

].iistly,  I  have  shown  that,  in  UneobiBhire  at  least,  the  occur- 
rence of  beds  of  a  red  colour  in  the  Cretaceous  serieB  is  by  no  roeaog 
a  unique  phenomenon.  The  espIanutioD  of  the  reuctioos  by  which 
the  colouring -matter  in  tboae  easee,  aiJit/droM  peroxide  of  iron,  hu 
been  produced,  offers  an  interesting  problem  to  the  chemical  geolo- 
gjslr — one  which  he  can  only  hope  to  solve  by  combining  exienaiTK 
observation  in  the  field  with  minute  research  in  the  laboratory. 
The  explanation,  when  found,  will  probably  embrace  other  casts  of 
the  occurrence  of  red  limestone,  such  bs  those  of  Inferior  Oolite  afre 
at  Bredon  Hill",  and  those  of  Devonian  ago  in  Devonshire,  with 
others  which  will  doubtless  occur  to  geologistst.  JU^retting  that  I 
Dm  at  present  imabto  to  carry  out  my  design  of  supplementing  the 
present  paper  by  a  series  of  carofid  analyses  of  the  various  red  beds 
described  in  it,  I  add  the  foUowing  general  observations,  which  may 
he  of  use  to  any  one  investigating  the  aubject :— The  ordinary  while 
chalk  of  Lincolnshire,  when  exposed  to  a  moderate  degree  of  heat,  a* 
in  the  sides  of  Ume-kilnB,  becomes  pink  or  rod ;  while  the  red  chalk 
of  Lonth,  as  well  as  that  of  the  Hunstanton  series,  makes  a  perfectly 
white  lime  ;  indeed  the  red  beds  are  preferred  by  the  lime-bumere  to 
the  white  ones.  The  explanation  of  these  facts  is  probably  as 
follows : — in  the  first  case  the  small  quantity  of  hydrous  or  brown 
peroxide  of  iron  is  dehydrated,  and  converted  into  the  intensely 
colouring  red  oxide ;  perhaps  also  by  a  slow  oxidizing  process  the 
minute  grains  of  silicate  of  iron  are  decomposed:  in  the  latter  awe 
an  esacdy  opposite  action  takes  place,  the  peroxide  of  iron  is  reduced 
(probably  by  carbonic  oside)  to  the  state  of  protoxide,  and,  uniting 
with  the  silica,  forms  silicate  of  the  protoxide  of  iron,  which  is  pale- 
green,  and  of  extremely  feeble  colouring- power.  The  esistence  of 
lai^o  quantities  of  silica  in  the  Lower  Chnlk  and  Hunstanton  beds  is 
shown  by  the  fact  that,  when  used  for  lime -burning,  great  care  is 
required  to  prevent  the  heat  from  rising  to  too  high  a  degree,  in 
which  cose  the  whole  contents  of  the  liiln  would  mn  together  in 
consequence  of  the  formation  of  fusible  sihcatce. 

VII.  Notes  ok  somb  ot  thk  Fosaiu, 
1.  pBCTES  ciHCTCs,  Sow.=7'.  circuhrU,  Goldf.=P.  crassilata,  Horn. 

This  species  was  originally  described  by  Sowerby  from  two  speci- 
mens, one  of  which  was  obtained  from  Lincolnshire,  and  the  other 
from  the  drift  of  Suffolk  ;  by  him  they  were  erroneously  referred  to 
the  inferior  Oohte,  on  account  of  the  resemblance  of  their  matrix  to 
the  "  ironshot  oolite"  of  that  formation.  Although  both  Mr.  Lee 
and  Prof.  Phillips  correctly  quote  this  species,  and  Komer  himself, 
in  1841 1,  cancelled  his  own  name  in  favour  of  that  of  So  we  rby,  other 
palieontologists  have  constantly  applied  the  latter  to  two  other  quite 

•  Strieklnnd'a  CoUecliKi  Wtirku,  p.  81. 
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distinct  species,  ono  from  tbc  Inferior  Oolite,  and  tbo  other  from  the 
Marlstone.  It  is,  however,  a  very  choractcrifttic  Neocomian  shell ;  and 
some  of  Uie  Lineolnahire  specimens  are  of  extraordiriary  size.  Dwarf 
Bpeoimens  occur  in  the  Lower  Greensiind  of  the  south  of  England,  and 
fiilt-sizcii  ones  in  a  parUcular  Kune  ul'  the  Speeton  clay.  The  species 
is  interesting  as  being  the  largest  known  Peclen,  either  recent  or 
fossil, 

2.  Ldcoia  crabsa,  Sot. 

The  originu!  specimen  of  this  shell  was  obtained  from  the  sand- 
stone at  Boliughroke.  That  figured  from  the  Great  Oolite,  by  Lycctt 
and  Morris,  as  a  Tarioty  of  thia  species  ia  probabty  a  distinct  form  ; 
in  accordance  with  a  well-estubliBhed  precedant,  I  would  suggest 
that  it  should  be  called  L.  Mon-isii, 

3.  AjnioxiTEd  PLicoHFHALra,  Sow. 

This  ia  another  of  the  Boliijgbi'oke  sheUa  Bent  to  Sowerby  by  Mr. 
Weir,  the  historian,  of  Hompustle.  The  figured  apccimeiis  are  both 
somewhat  obscure  casts,  but  seem  to  agree  with  a  species  found  in 
the  Speeton  clay.  A  number  of  OoLtic  forms  have  at  different  times 
been  crroueoualy  referred  to  thia  specica. 

4.  Belxukites  iiiMuus,  List.,  B.  Lultri,  Maut.  el  Phil.,  B.  atteniuitia, 

Sow.,  and  B.  uHlmui,  D'Oib. 

The  whole  of  these  forms  occur  together  in  great  numbers  in  the 
lower  beds  of  the  Hunstanton  liraestone.  From  n  careful  examina- 
tion of  a  great  number  of  forma.  I  feel  convinced  that  they  can  only 
he  regarded  as  varieties  of  one  species. 

Sefore  concluding  this  paper,  I  am  desirous  of  ezpresaing  my  obliga- 
tions to  Mr,  Etheridge  for  much  advice  and  assistance  kindly  afforded 
to  mo  in  drawing  up  the  liats  of  fossils.  To  Prof.  Huxloy,  also,  I  am 
indebted  for  the  examination  of  the  specimen  of  Iehihiosanriia. 
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Apeil  17,  ISfi". 

John  Francis  Walker,  Esq..  B.A.,  F.C.S.,  of  Sidncy-Sossei  Col- 
lege, Cambridge,  was  elected  a  Fellow. 

The  following  oommunicatioii  was  read : — 

On  the  PffYsrciL  STEtcmtB  of  Nokth  Devon,  and  on  (lie  Pal^eovio- 
;  LOGICAL   Valpk  of  the  Dbvonias    Fossils.     By  Robert  Ethb- 

I  EiDOE.Esq.,  F.R.S.,  F.G.S.,  Palieontologist  to  the  Geological  Survey 

^       of  Great  Britain. 


[The  publication  of  Uiii  paper  ia  aanToidabl;  deifoired.] 

(Alwtnwt.) 

The  Lower,  Middle,  and  Fpper  gronpa  of  sandstones  and  shales  of 
West  Somerset  and  North  Devon  are  described  in  thia  paper  as  oc- 
curring in  a  regular  and  unbroken  succession  from  north  to  souLh — 
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namely,  from  tlie  anndstonefl  comprising;  the  promontory  of  tlie  Fore- 
land, at  the  base,  to  the  grita  aud  slatue  &e.  oTorlying  the  Upi'cr  Old 
Bed  ttiiadatono  of  llekwellDown  to  thunouth.  Tbt;  author  has  ht«n 
unahlu  to  Boc  niiy  Lraoe  of  a  fault  of  suffidont  magnitude  to  inrert 
the  ordor  of  suoceaaion,  or  that  would  cause  the  rooke  of  tJic  Foreland 
at  Lynton  to  bo  upon  the  same  horizon  aa  those  south  of  a  line  af 
high  ground  that  pasaea  acroas  the  county  from  Morte  Bay  on  the 
west  t*]  WiTeliscombc  on  the  east. 

The  Foreland  grita  and  saadstones  are  overlain  by  the  Lotct  or 
Lynton  slates,  iind  form  a  group  equal  in  time  to  the  Lower  Old 
Hed  Sandstone  of  other  districts,  but  depoeited  under  purely  muino 
conditions. 

The  author  then  (hoWB  that  above  the  Lower  or  Lynton  elates 
there  is  an  extensively  developed  series  of  red,  olaret-eoloured.  and 
grey  grita,  from  15311  to  ISLiO  feet  thick;  these  form  a  nalunil  niui 
conformable  base  to  the  Middle  Devonian  or  llfracombe  grouji.  The 
highest  beds,  containing  Myallna  and  Nut'ita.  insensibly  pas*  Into 
tho  gritty  and  calcareous  si utes  of  Combo  Mnrlin,  llfracombe,  Ac; 
this  Middle  group  Mr.  Ethcridgo  unhesitatingly  ri^arda  as  the 
equivalent  of  the  Torqimy  and  Newton  Bushel  series  of  Bouth 
Devon. 

Mi.  EtheridgB  gives  detailed  Tables  of  the  organic  remains  of  tjw 
two  groups  (the  Lower,  or  Lynlon,  and  the  Middle  or  Ilfrocorabe), 
and  coUateu  with  them  those  species  found  in  equivalent  strata  in 
Rhenish  Prussia,  Belgium,  and  France.  He  is  inclined  to  belicre 
that  these  two  marine  fossiliferous  groups  represent  in  time  the 
unfossiliforons  Old  Red  Sandstone  (Dingle  beds)  of  Kerry,  and  the 
Olcngariff  and  EiUamoy  Grits  of  the  Bouth-wcst  of  Ireland. 

The  author  then  endeavours  to  prove  fhnt  the  Pickwell  Down 
beds  are  the  true  Upper  Old  Red  Sandstone  ouly,  not  the  whole  rf 
the  Ibrraation,  as  wua  lately  proposed. 

Arguments  are  also  brought  forward  to  show  the  probability  of 
the  Carboniferona  slate  (in  part)  and  Coomhola  grits  being  the  eqni- 
qualent  of  the  English  Upper  Old  Red  Sandstone,  or  Upjier  Devo- 
nian, and  that  the  North  Devon  beds  ouly  are  to  be  regarded  as  the 
true  type,  to  whieh  tho  Irish  must  be  compared,  and  not  im«  vtrtd. 

Phyfdca!  and  pnlKontolngieal  evidence  distinctly  proves,  the  author 
states,  that  the  whole  of  tho  slates  and  limestones  of  Ix'e.  nfra- 
combe,  and  Combe  Slailin  underlie  the  Morte  Bay  Red  Sandstones. 

The  author  compares  the  whole  of  the  Devonian,  fauna  of  Britain 
with  that  of  tile  Rhino,  Belgium,  and  France,  by  means  of  a  series 
of  Tables  based  upon  the  British  lyjies.  Tliese  marine  Devouiau 
species  are  compared  with  those  of  the  (lid  Red  Sandstone  pnopcr, 
the  Silurian,  and  the  Carboniferous ;  and  analysoa  are  made  of  all  the 
classes,  orders,  genera,  and  species,  in  relatiou  to  the  groups  of 
rocts  in  which  they  occur, — the  result  being  the  conclusiou  that  the 
marine  Devonian  series,  us  a  whole,  constilules  an  important  and 
deDnito  system. 
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Mir  8,  1867. 

H.  Cooper  Rose,  U.D.,  F.L.S.,  Hampstead,  N.W.i  was  elected  a 
Fellow. 

The  fbUowing  commiinicatioiis  were  read : — 

I.  On  JVifH' Si-EanEsa  o/EozooN. 
By  Sir  W.  E.  Los.ot,  F.K.S.,  F.G.S. 

SntCB  tho  subject  af  Laiirt-ntiaH  faisils  was  placed  before  this 
Socictv  in  the  papers  of  Dr.  Bawsut),  Dr.  Carpenter,  Dr.  T.  Sterry 
Hunt,  Olid  myself  in  IbGo,  additiojial  a^wcimcna  of  Eozooii  have  been 
obtained  during  tho  exploration^iof  the  Geolggicid  Hurvey  of  Canada. 
These,  oa  in  the  caan  of  Ihe  specimeus  first  discoveivd,  h«ve  been 
submitted  to  the  cjcaminatioii  of  Dr.  Dawson  ;  and  it  will  be  observed, 
fivm  bia  remnrka  eontaiued  in  tite  paper  which  is  to  follow,  that 
one  of  them  has  afforded  further,  and  what  appears  to  him  con- 
clusive, eTidenCB  of  tlieii'  organie  character.  The  apecinieoa  and 
remarks  have  been  submitted  to  Dr.  Carpenter,  who  ecpincides  with 
Dr.  DawBoa  ;  and  the  object  of  what  1  have  to  say  in  coonexion 
witli  ihcsu  new  H[>ecinieiis  is  merely  to  point  out  the  localities  in 
■wliieh  tlicy  have  beeu  procured. 

The  most  important  of  theao  specimens  was  met  with  last  summer 
by  Mr.  G.  H.  Tennor.  one  of  the  aBsistanta  on  the  Canadian  Geological 
Burvey,  in  the  township  of  Tudor  and  county  of  HaatingB,  Canada 
"WcBt,  about  forty-five  miles  inliiud  fcuin  the  north  shore  of  Lake 
Ontario,  west  of  Kingaton.     It  occurred  on  the  aurtacc  of  a  layer, 

inches  thick,  of  d^irk-grey  mieaceouB  limeatooe  or  ealc-echist,  near 
the  middle  of  a  great  Kone  of  similiir  rock,  which  ia  intcn^t  rati  tied 
with  beds  of  yellowbh-browu  Baadslouo,  gi'ey  close-gruincd  sihceous 
limestone,  white  coarsely  gronnlnr  limestone,  and  bands  of  dark- 
bluish  compact  limestone  and  black  pyridleroua  alates,  to  the  whole 
of  which  Mr.  Vennor  pves  a  thickness  of  liOOO  feet-  Abovi;  this 
20Qe  are  reildish  granitic  gneiss,  and  a  great  thickness  of  groca 
diorite-slates ;  whUe  beneath  it  ore  grey  and  pink  dolomites,  bluish 
aid  greyish  mica-slatea,  grey  siliceous  whetstone -si  ate,  with  whitish 
brown- weathering  dolomiles,  which  often  pass  into  coarse  conglo- 
merates, enclosing  a  multitude  of  large  well-rounded  masse-s  of 
gneiss,  syenite,  and  quartzitc ;  to  which  succeed  whitish  highly 
cryatuUiae  limestone,  dark-gi-een  chlorite- slotes,  with  workable  beds 
of  magnetic  iron-ore,  and  at  the  base  red  orthoclase  fetapathic  rocks. 
This  lieries,  according  to  Mr.  Vennor'a  section  (wiiich  ia  appended), 
hajs  a  thickness  of  2000  feot ;  but  the  possible  occurrence  of  more 
numerous  folds  than  have  yet  been  detected  may  hereafter  require  a 
considerable  reduction. 

These  nienaures  appear  to  be  arranged  in  the  form  of  a  trough,  to 
the  eastward  of  which,  and  probably  Ijeneuth  (hem,  there  are  roeka 
resembling  those  of  Orenvillo,  from  which  the  former  differ  eun- 
sidorably  in  lithological  character ;  and  It  is  therefore  supposed  that 
the  Hastings  series  may  be  somewhat  higher  in  horixou  than  that  of 
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Uroiivillc.  Frou  tbe  village  of  Uadoc,  the  zone  of  limestone  which 
has  bcoii  particularly  itlludyd  to  runs  to  tlio  cuslward  on  one  side  of 
the  trough,  ill  a  nenrly  vcrtieal  petition  into  Elzivir,  and  on  the  other 
aide  to  the  northward,  through  the  township  of  Madoc  into  that  of 
Tudor,  portiflUy  auJ  uncoil  I'ormahly  overlain  in  several  places  by 
horizontal  beds  of  Lower  Siluiian  linioatone,  but  gradiinlly  spreading, 
from  n  diminution  <ii  llic  dip,  from  a  breadth  of  half  a  mile  to  one 
of  four  miles.  Wliore  it  thus  spreads  out  in  Tudor  it  become* 
suddenly  interrupted  i'or  a  consideruble  part  of  its  breadth  by  oo 
isolated  miias  of  luiorlhosite  roek,  rising  about  150  feet  above  the 
general  plain,  and  supposed  to  belong  to  the  uneonfortnable  Upper 
Laurcntian,  thus  nliowing  that  tbo  Hpceimens  of  Euzoon  of  this 
neighbourhood,  like  those  previously  distoverod  and  described,  be- 
long to  the  Lower  Laurentiau  series. 

The  Tudor  limestone  is  comparatively  unaltered :  and,  in  the  Bpe- 
cimcn  obtained  IVom  it,  the  general  fonn  or  skeleton  of  the  fossil 
Cconsistiiig  of  white  carbonate  of  Urae)  is  imbedded  in  the  limestone 
without  the  presence  of  serpentine  or  other  silicate,  the  colour  of 
the  skeleton  contrasting  strongly  with  that  of  the  rock.  It  docs 
not  sink  deep  into  the  rock,  the  form  having  probably  been  loose 
and  much  abraded  on  whiit  is  now  the  under  part,  before  being 
entombed.  On  what  was  the  surface  of  the  bed,  the  form  presents 
a  well-defined  outline  on  one  side ;  and  in  this  and  the  arrangement 
of  the  septal  layers  it  has  a  njarkod  resemblance  to  tbe  specimen 
first  brought  from  the  Calumet,  eighty  miles  to  the  north-east,  and 
figured  in  tbe  '  Geology  of  Canada,'  p.  40  ;  while  all  the  forms  from 
the  Calumet,  like  that  from  Tudor,  are  isolated,  imbedded  specimens. 
nnconneeted  apparently  with  any  continuous  reef,  such  as  exists  at 
Grenville  and  the  Petite  Nation.  It  will  be  seen,  from  Dr.  Dawson's 
paper,  thot  tbe  minute  structure  ia  present  in  the  Tndor  specimen, 
though  somewhat  obscure ;  but  in  respect  to  this,  strong  subsidiary 
evidence  is  derived  from  fragments  of  Ko:oon  delected  by  Dr.  Daw- 
aon  in  a  specimen  eollected  by  myself  from  the  same  zone  of  lime- 
stone near  the  villnge  of  Miidoo,  in  which  the  canal-system,  mnch 
more  distinctly  didplnyod,  ia  filled  with  carbonate  of  lime,  as  quoteil 
from  Dr.  Dawson  by  Dr.  Carpenter  in  the  Journal  of  this  Society  for 
August  18(16. 

In  Dr.  Dawson's  paper  mention  ia  made  of  Bpecimena  from  Wenf- 
worth,  and  others  from  Long  Lake.  In  both  of  these  localities  the 
rock  yielding  them  belongs  to  the  Grenville  seam,  or  uppermost  of  the 
three  great  bands  of  limestone  heretofore  described  ns  interstratified 
in  the  Lower  Laureiitian  series.  That  at  Long  Ijdtc,  situated  about 
twenty-flvo  miles  north  of  Cote  St.  Pierre  in  tlic  Petite-Nation  Sig- 
niory,  where  the  best  of  the  previoiLs  specimens  wore  obtained,  is 
in  the  direct  nin  of  the  limestone  there  ;  and  like  it  the  Ix)ng-Ln.ke 
rock  ia  of  a  scrjientinous  character.  The  locality  in  Wentworth 
oecurs  on  Luke  LouiHa,  about  sixteen  miles  north  of  cost  from  that  of 
the  first  Gi'cnville  specimens,  from  which  Cote  fit.  Pierre  is  about 
the  same  distance  north  of  west,  the  lines  measuring  these  disloncvs 
running  ocross  several  imporlnnt  imduinlions  in  the  Grenville  baud 
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in  botti  directions.  Tho  Wcntwortli  specimens  arc  imbedded  in  a 
portion  of  the  Grenville  band,  whiL-b  npiicflra  to  Lave  escaped  lUiy 
great  alteration,  und  is  &cc  from  Mrpentino,  tbough  a  mixture  of 
serpentine  with  while  crj'sLalliiio  Umestonu  occurs  in  the  band 
within  a  mile  of  the  spot.  From  this  grcj  limcatonc,  which  baa 
somewhat  the  aspect  of  a  conglomerate,  specimens  have  been  ob- 
tained resembling  some  of  the  figiiren  given  by  Giimbcl  in  his 
'  Dhistratioiia '  of  the  forms  met  wilh  by  him  in  the  Lnureutiun  rocks 
of  Bavaria. 

In  decalcifying  by  means  of  a  diluti!  acid  some  of  the  Bpceimcns 
from  Cote  St.  Pierre,  placed  in  his  hands  in  lS'!4-lyGfl,  Dr.  Car- 
penter found  that  the  action  of  the  acid  woa  arrested  nt  certain 
portions  of  the  skeleton,  presenting  a  yellow bih-brown  surface ;  and 
ho  showed  me,  two  or  three  weeks  ago,  (hat  in  a  sjreeimen  recently 
piven  him,  from  the  s-irae  locality,  considerjible  portions  of  the 
general  form  remained  undissolved  by  cueb  an  acid.  On  partially 
reducing  some  of  these  portions  to  a  powder,  however,  we  imme- 
diately observed  oft'eneseenco  by  the  dilule  ncid  ;  and  strong  acid 
produced  it  without  bruising.  There  is  little  doubt  that  these  por- 
tions of  the  atcletoii  are  pnrtially  replaced  by  dolomite,  as  more 
recent  fossils  arc  often  known  to  be,  of  which  there  is  a  noted  in- 
stance in  the  Trenton  Hraestone  uf  Ultawa.  But  the  circumstanoa 
is  alluded  to  for  the  purjiose  of  comparing  these  dolomitized  por- 
tions of  the  skeleton  with  the  specimens  from  Burgess,  in  which  the 
replacement  of  the  aeptu!  lujers  by  dolom.itc  appcara  to  bo  tho 
genera!  condition.  In  such  of  these  specimens  as  have  been  exa- 
mined the  minute  etnicture  seems  to  bo  wholly,  or  almost  wholly, 
destroyed ;  hut  it  is  probable  that  upon  a  further  invesligation  of 
the  locality  some  spota  will  be  found  to  yield  specimens  in  which 
tho  calcareous  skeleton  still  exists  unreplaccd  by  dolomite;  and  I 
may  safely  venture  to  predict  that  in  such  specimens  the  minnto 
structure,  in  respect  both  to  canals  and  tubuli,  will  bo  found  as  well 
preserved  as  in  any  of  the  specimens  from  Cote  St,  Pierre. 

It  was  the  general  foim  on  weathered  surfaces,  and  its  strong 
resemblance  to  Slrpmnloporti,  which  first  attrneted  my  attention  tn 
E-iziion ;  and  the  persistence  nf  it  in  two  dislinct  minerals,  pyroxene 
and  loganite,  emboldened  me,  in  1857,  to  place  before  tho  Meeting 
of  tho  American  Association  for  tho  Advancement  of  Science  speci- 
roena  of  it  as  probably  a  Laurcnlian  fossil.  Al\er  that,  the  form 
was  found  preserved  in  a  third  mineral,  serpentine ;  and  in  one  of 
the  previous  specimens  it  was  then  observed  to  pass  continuously 
tlirongh  two  of  the  niinemlB,  pyroxene  and  serpentine.  Now  wo 
have  it  imbedded  in  limestone,  just  as  most  fossils  are.  In  every 
ease,  with  the  exception  of  the  Burgo?s  specimens,  the  general  form 
is  composed  of  carbonate  of  lime  ;  and  wo  have  good  grounds  for 
snppoaing  it  was  originally  so  in  the  Burgess  specimens  also.  If, 
therefore,  with  such  evidence,  and  without  the  minute  structure,  I 
wfts,  upon  a  calculation  of  chances,  disposed  to  look  upon  tho  form 
as  organic  in  lS-57,  much  more  must  I  so  regard  it  when  tho  chnneee 
have  been  so  much  augmented  by  Ihc  subse'jucnt  accumulation  of 
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evidunM  of  the  Boinc  kind,  and  the  nddition  of  the  minnte  strne- 
ture,  as  descriljeil  by  Dr.  Dawson,  vfhose  obwrrations  havp  been 
eouflrmod  and  uddpd  to  by  the  highest  British  authority  uptin  the 
dasB  of  wiimidB  to  which  the  fumi  has  been  reft'iTed.  leaTes  on  my 
mind  no  roora  whatever  tor  doubt  of  its  orgunii'  character.  Objec- 
tions to  it  as  nu  organism  have  bttii  mad-.'  by  Professors  King  and 
llowney  ;  but  theae  appear  to  me  to  be  based  upon  the  Ku|ipoaition 
that  because  some  [inrM  simulating  organic  Btructtire  are  iindniibtedly 
mere  niineral  amingement,  therefore  all  parts  arc  mineral.  Dr. 
Dawson  has  not  proceeded  upon  the  opposite  supjioaitioii,  thnt  be- 
cause some  parts  arc,  in  his  opinion,  undoubtedly  organio,  therefor; 
all  parts  simulating  organic  structure  ore  orgauie  ;  but  he  bus  eare- 
fully  distinguished  hetn*ecu  the  miiicral  and  orgauie  arrangements.  I 
am  aware,  from  hitving  supplied  him  witli  a  vast  number  of  specinl^us 
propiired  for  the  microscope  by  the  lapidary  of  the  Canailiuti  Survey, 
from  a  eeriea  of  rocke  of  Silurian  and  Ilurooinn,  as  vr^ll  as  Louren- 
tinu  age,  and  from  having  followed  tie  course  of  his  investigatioft 
a.1  it  proceeded,  that  nearly  nil  the  points  nf  ohjeetion  of  Ueaun 
King  and  Howucy  passed  in  review  before  him  prior  lo  his  oomiug 
to  the  conclusions  which  he  has  published  ;  and  his  reply  to  those 
objections  forms  a  part  of  the  succeeding  jiuper. 
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APPENDIX. 

A^nndhig  Section  of  Laurentian  Hori-g  I'n  the  Cotmtif  of  Hatting, 
CaiKiila  Wftt.     By  H.  G.  Vebuob,  Esq. 

1.  Bed  relnpiilliic  strnlii,  mmposed  cUipflj  nf  red  orlliorlnec  colourless 
qusrti,  SQcl  grej  or  green isli-gn^  hortiblenae,  running  in  alnsita  in  souip 
iilsoas.  Thp  emilcr  part  of  tlieninn  IN  cu»rsp-ersincd;  bul  tljcrc  ODPUr  in 
It  DceA^ioiiai  uiterr^irntcfled  bant^n  of  a  pate  denh-rMl,  wliirh  nrv  finer  in 

Ein  ;  red  hicinaliUi  in  streaks,  luid  iron  pj-ritos  in  crjstiJ*,  ore  more  or 
I  auiiltired  through  Oie  mass,  which  hiiB  n  probable  Ibickness  conBider-  ftel. 

HhlroTiT .-.,- 5O0O 

i  Diirk-green  chlorite  ilatei",  B^socinled  with  niaftf*  orgreCfiBloiii- nnd 
nctinnlitc-ruEk.  [irobnlil;   in   lentieulor  psioh?*,  stid  iti)i-nilra1ifl«d  witli  ^ 

oconejjnftl  b«l»  of  mngnctio  jron-oro,  of  whicb  the  SrFmour  b«L  Lbirtr  f«l 
Uiick,  is  one,  Bond^  of  pnle  ili^'h-rcd  fel^jte,  or  |ictropil4'S,  are  of  iriccuional 
occiUTpnw  in  ttie  omofl;  and  goi-nets  clmmpleriie  aoine  parlBof  the  clilorito 

slalPB. 200 

3.  Whiti»h  bii;lilj  prystaUinc  liineatone,  interstratifiwl  with  three  baiid« 
of  trcuinlitr.  ntid  Kith  grej  and  pinkish  dolaniitcs,  Wiaithering  drab  or 
some  alindo  of  vflluirisli-gr^,  pri'senting  beda  of  from  EftwTi  to  forty  Uvl 
in  IhinknPsa.  Where  Iho  limestone  ndjoins  tbe  greenstone  of  No,  2,  the 
liniealone  beeniiECa  charged  njth  gruine'  of  quartx,  and  more  or  Jf«?i  inter, 
atrntilled  unth  bands  of  quarts  and  ailieeoua  or  micaceous  Hhi1v#.  M  ben 
Ibe  dolnmiia  and  prcenstone  adjoin,  Die  dolomite  prraents  thin  Isycrs  or 
scgrCKnlfii  veiiiM,  cmnpoBi'd  of  cnlispur.  biUer  jpur,  imd  ^nlall  crystal*  of 
hcimblcndc,  which  are  clinrmrtcriipd  occssionBllj  by  the  occurrence  of 
Bopncr-py rites,  and,  on  the  eighteenth  lot  of  the  fifth  conceasion  of  Hadoc. 
b_v  the  prcrtenro  of  giiM  in  ronBidcmbfe  quantity,  tlie  three-ineh  belt  in 
wliich  it  ia  pncluacd  being  Hanked  (in  each  side  by  soapHtone,  of  wbicb  ther? 
nre  ociaiaional  bi-da  in  iJio  uiipiT  pari  of  the  innss.  some  of  thcni  four  fert 

thick aaoo 

-I.  Orey  nilicctjiiH  or  ftua  inicnceoua  alalcs,  fit  for  uhetslonot,  with  an 
inlerstralified  iiiaaa  of  ycUawish  white  doloraiie,  wenthering  yellowish 


1867<]  D1WM5— L&iFiiK.TriAH  rawiu.  2fi7 

hrown,  li«nng  a  UiiuknoH  of  siilv  Toot,  and  septraled  into  bed*  by  lliiii 
layer*  of  the  mim-rUWs.  The  dolomiM  beds  often  pua  into  oonglo- 
mcniltv,  enrlusiii^  u  multitudi:  <>(  null -rounded  maun  of  gneiu,  tj^alui.  feel. 

and  quarUite,  niiigiiip  in  diujnfltcr  from  ouc  to  liTelTe  Inoliea 41X1 

&.  Bluiafa  and  gn'yisli  niim-slatpg,  xl  uitdnl  in  Mme  ptacrs  niLh  (crystals 
of  maonetio  Olid«  of  iron,  and  int#mratiQ«l  with  an  oH'BaioDBl  baiid  of 
qmittnle  uOO 

6.  Qrey  and  pinkUh  dolomite,  nealliering  bromi  lUU 

7.  Grey  micocoouj  limostone  or  I'slc-Bchisl,  inlerntniliacd  with  beds  of 
ri'UoB  isL-brnBn  aaiidslone.  grey  iiujiurc  liuu'^liitir,  whup  conrwly  gmiiiiUr 
liiDeetune.  and  band^  of  dark-bhu^h  eomjiai'l  liincaloni'  und  black  j>rrj1i- 
feroua  idat«fl>  Tlii>  caL'^ncliiftt  gjvulEv  predc>niina[c8,  and  in  Tudor  it  i»  eut 
by  Berera!  N.W.  &,  8.E.  ludw,  contsiiiios  guleno  in  mnriidornble  qnontitj, 
in  u  mnlrii  of  cnJo-Bimr  and  Imrrti's.  Near  Uip  middle  of  Lbo  nuLis,  on  tbe 
BuHice  of  a  Ihree-iui'h  band  uf  Ihe  cnlc-foliiBt  in  Tiidor,  uti  Uip  flllcenth 
lot  of  Ibp  Iliutinga  rood-mnge,  cast  side,  was  oblained  a  foaiil  wbieb 
Dr.  DawKin.  aflpr  careful  eiaininalion.  pronuuncvg  ti>  be  tiijuon  C'ann- 
dentt... ,,, aOOO 

8.  Oreen  diurilc-HloMi,  iutcnlratifled  with  beda  of  Sbroui  diorite  bold- 
inp  iron-py riles,  and  with  batida  of  mica-sohiat;  somewhat  below  the 
Buddie  of  llie  nmsB  there  oeciiM  K  sii-feel  band  of  white,  liigiilv  erjBtfJ- 
line  llinpBl->iio,  in  which  ii  interstrntined  ii  bnl  uf  earthy  jtrniihlli?.  with  a 
lliioknesH  of  u  fool ;  and  a  three-feet  hoti  of  flnrly  gmnulnr  while  inin- 
pyrit<B  nnderliea  the  limestone.  Tlie?.e  dioritu-i'lale'*  graduate  dowimard^ 
Into  mien-alnles,  which  iire  ilk teral  rati lieil  with  frequent  bands  rt..4?mbling 
seqwnline,  and  »ome  of  green  and  rediiiih  eiBirne  SiiuiHlone.  whicli  baa 
been  used  for  fumucn-hoiirtlui.  The^  in iea -411)11.1  graduate  into  grwn 
nmatiro  horn  blende- rock  or  nnijibibolite.  the  weatheml  surfuto  of  wbidi 
in  Krrmi  plaeea  ^howa  HubmdiiUiri^  forma  of  hnmblende.  Tbe  uinphibo- 
Jito  Dnnlly  jaMes  mlo  diorile-'luler",  eoiniiowd  of  the  same  green  bom- 
bleiidp.  With  a  liipj^cndmisture  of  nlbile.  Thp«>  four  group*  of  rock  uceupj- 
a  breadth  of  lii,l)OCl  Tent,  olanding  in  ii  vi-rliial  allilude  on  (he  eniit  side  of 
Eliitir  ^  and  ai  tliere  in  rranin  to  auppoao  tbol  they  fold  over  sharply  on 
tbemneliej.  their  volume  i"  eeluiialod  i>t 7!tO0 

y.  Rfddiah  gmnilio  gneia,  the  loUd  ihiuknes*  of  which  baa  not  been 
ascertained,  but  ia  for  llie  present  e*limated  at   2101) 

iM,UUU 
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',  JVo((i  on  Foasil*  i-ectnlli/  ohlidned  fivni  Ihe  L.kPBENTriX  Eocks  of 
Caw.ida,  nn-l  an  (ibjections  Io  the  Ouoaniu  satcre  of  Eoioojt. 
Bv  J.  W.  DAvrao^v,  LL.D.,  F.R.8.,  F.O.S.  With  Noxsa  bj/ 
W.  B.  C'ahpentbb,  M.D.,  F.R.S. 

[Platm  XI-  i.  XIL] 

COHTBITS. 


I.  Spwimen  of  EojOn»  from  Tudor, 

c.  w 

I-  Ooneral  .Appearanoe- 
S-  Mioroscopic  Characters. 
3.  Conoluding  Remnrks. 


n.  Specimens  from  Long  I^ke  »nd 
"Viil  worth. 

III.  Spfx'inieiir- From  Madoc. 

IV,  Objpotion.i  to  tbo  Organic  na- 

ture of  J^COOH. 


I.    SpECtMBH  OF  EOHOOW  PROM  TtrDOH,  C,  W. 

Thib  wry  intt-fcsting  apotimeii,  submittt'd  to  mo  for  examination  by 
Bir  W.  F.  Logiin,  is,  in  my  opinion,  of  great  im[K)rlniice,  na  liir- 
nishing  s  coni'luaive  nnswor  to  all  those  objectioiia  to  the  organia 
nature  of  Eozoon  which  have  been  fuundml  iin  t'ompariBona  of  its 
etiuotures  with  tho  fonns  of  fibrous,  dendritic,  or  concretioDar}- 
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minorals, — objections  which,  however  plauaiMe  in  the  case  of  highly 

crrBtallJiip  rotkfl,  in  which  organic  remains  may  be  simulated  by 
mert'lj  mineral  rLppearautcs  rciidily  confounded  with  them,  arc 
wholly  inappliciihlo  to  the  present  Bjiircimcn. 

1,  Gnxtml  Apjiearaiice. — The  fossil  ia  of  a  tlaratcfbrm,  sue  and  a 
half  inches  in  length,  nnd  about  four  inches  broad.  It  is  contained  in 
a  slab  of  dork-coloured,  cobthc,  laminated  limestone,  holding  fand, 
scales  of  mica,  and  minute  grains  tuid  Kbrca  of  corbonaceoua  matter. 
The  BuriVico  of  the  slub  shows  a  weathered  section  of  the  fouil 
(PI.  XI.)  I  niid  the  thickness  remaining  in  the  matrix  ia  scared; 
two  lines,  at  least  in  the  part  exposed.  The  ucptu,  or  plates  of  the 
fossil,  are  in  the  state  of  white  enrhonate  of  lime,  wliieh  shows  their 
form  and  arrangement  very  distinctly,  in  contrast  to  the  dark  stone 
filling  the  chambera.  The  specimen  lies  flat  in  the  plane  of  strati- 
fication, and  has  probably  suffered  some  compression.  Its  septa  are 
convex  toward  the  broad  end,  and  somewhat  nndulnting.  In  some 
places  they  are  coulinuous  halfway  across  the  Bpecimen  ;  in  other 
places  they  divide  and  reunite  at  short  distances.  A  few  transverso 
plates,  or  connecting  columns,  ore  visible  ;  and  there  arc  aUo  s 
number  of  smalt  veins  or  cracks  passing  nearly  at  right  angles  to 
the  septa,  nud  filled  with  carbonate  of  lime,  similar  in  general  ap- 
pearance to  the  septa  thoraselves. 

On  one  side,  theouthneof  the  fossil  is  well  preserved.  The  narrow 
end,  which  I  regard  as  the  bnsal  portion,  ia  rounded.  The  outline 
of  the  side  first  bends  inward,  and  then  outward,  forming  a  graceful 
double  curve,  which  estenda  along  the  greater  part  of  the  length. 
Above  this  is  an  abrupt  projection,  and  then  a  sudden  narrowing; 
and  in  the  middle  of  the  narrow  portion,  a  part  has  the  ehambm 
obliteratcil  by  a  white  patch  of  carbonate  of  limo,  below  which  eomo 
of  the  septa  are  bent  downward  in  the  middle.  This  is  probably 
an  effect  of  mechanical  injury,  or  of  the  interference  of  a  calc-spar 
vein. 

With  the  osception  of  the  upper  part  above  referred  to,  the  septa 
are  seen  to  curve  downward  rapidly  toward  the  mar^n,  and  to 
coalesce  into  a  lateral  wall,  which  forms  the  defined  edge  or  limit 
of  the  foBsil,  and  in  which  theivj  are  some  indications  of  lateral 
orifices  opening  into  the  ehambers.  It  is  worthy  of  remark  that,  in 
thifl  respect,  the  present  specimen  corresponds  exactly  with  that 
which  was  originally  flguiTd  by  Sir  W.  Logan  in  the  '  Geologv  of 
Canada,'  p.  W,  and  which  is  the  oidy  other  specimen  that  exhibited 
the  lateral  limit  of  the  form. 

On  the  side  next  the  mafrii;,  the  septa  terminate  in  blunt  edges, 
and  do  not  coalesce  ;  as  if  the  organism  had  been  attached  by  diot 
surface,  or  hud  been  broken  before  being  imbedded. 

2.  Mlcroswj/ie  Characttrg. — Under  the  microscope,  with  a  low 
power,  the  margnna  of  the  septa  appear  rmeven,  as  if  eroded  or 
lending  to  an  acervidine  mode  of  growth  ;  but  occasionally  the  septa 
ahow  a  distinct  and  regular  moi^n.  For  the  most  ptirt  merely 
traces  of  structnre  are  presented,  consisting  of  small  parta  of  canals, 
filled  with  the  ditvk  eolouiing-mntter  of  the  limestone.     In  a  few 
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places  (PI.  XII,  fig.  1).  however,  these  appear  as  distmct  buncUes, 
HmQiLr  to  those  iu  the  Greuvillo  specimens,  but  of  fine  texture. 

[In  fig.  2  is  rppresenled  a  jiortion  of  tJic  canal -aystem  in  a  Grenrille 
specimen,  in  Tvhich  the  canals,  ^hich  are  transparent  in  one  side 
(being  infiltrated  with  carbon  a  tt'  of  lime  onlj)  arc  seen  oa  the  other 
be  partially  filled  with  black  matter,  probably  a  carbonaceous 

isidaimi  of  the  Barcode  which  they  originally  contained. — W.B.C] 

In  a  few  rare  instances  only,  can  I  delect,  with  a  higher  power, 
the  inar^n  of  some  of  the  septa,  traces  of  the  fine  tnbutation 
characteristic  of  the  proper  chamber-wall  of  Eozoon.  For  the  most 
port  tiiis  seems  to  have  been  obliterated  by  the  infiltration  of  the 
tnbnli  with  colourless  carbonate  of  lime,  similar  to  that  of  tho 
skeleton. 

In  comparing  the  structure  of  this  specimen  with  that  of  those 
found  elsewhere,  it  would  appear  that  tho  chambers  are  more  con- 
tinuous, and  wider  in  proportion  to  the  thirknoss  of  tho  aepta,  and 
that  the  canul-system  is  more  delicate  and  indistinct  than  usual.  In 
the  two  former  respecls  the  specimens  from  tho  Culumet  and  fium 
Burgesa  approach  that  now  under  consideration  more  nearly  than 
tiiose  from  Grenvillo  and  Petito  Nation ;  but  it  would  be  easy, 

en  in  the  latter,  to  find  oeeoaional  instances  of  a  proportion  of 

rts  similar  to  that  in  the  present  example.     General  form  is  of 

itllo  value  as  a  character  in  such  organisms ;  and,  so  far  as  can 

ascertained,  this  may  have  been  the  same  in  the  present  specimen 

.d  ia  that  originally  obtained  from  the  Calumet,  while  in  the  spe- 
ens  from  Grenvillo  a  masaivo  and  aggregative  mode  of  growth 
seems  to  have  obliterated  all  distinctness  of  individual  shape.  With- 
out additional  specimens,  and  in  the  cose  of  creatures  so  variable 
the  Pornminifera,  it  would  be  rash  to  decide  whether  the  differ- 

ces  above  noticed  are  of  specific  value,  or  depend  on  age,  variability, 
or  state  of  preservation,  For  this  reason  I  refer  the  specimen  for 
the  present  fo  Eozoon  Canadaise,  merely  distinguishing  it  as  tho 
Tudor  variety. 

From  tho  stale  of  preservation  of  tho  fossil,  there  are  no  crystalline 
structures  present  which  can  mislead  any  ordinarily  skilful  micro- 
scoptst,  except  the  nfinuto  veins  of  calcareous  spar  traversing  tho 
lepta,  and  tbc  cleavage- planes  which  have  been  developed  in  some 

irtions  of  IJio  latter. 

I  would  remark  that,  as  It  seemed  desirable  not  to  injure  any 

ore  than  was  absolutely  necessary  a  unique  and  very  valuable 

iimen,  my  observations  of  the  microscopic  stmcture  have  been 

nade  on  a  few  slices  of  small  size, — and  that,  as  tho  microscopic 

elruetures  are  nearly  the  same  in  kind  with  thoBO  of  specimens 

figured  in  former  papers,  I  have  not  thonght  it  necessary  to  prepare 

.umerouB  drawings  of  them ;  while  the  admirable  photograph  ese- 

ted  for  Sir  W.  E.  Logan  by  Mr.  Norman  illustrates  sufflcienlly  tho 

tneral  form  and  arrangement  of  parts  (see  PI.  XI.). 

3.  Coneli'tli'iifi  Retiiarls. — In  a  letter  to  Dr.  Carpenter,  (|notcd  by 

him  in  the  ■  Quarterly  Journal  of  the  Geological  Society '  for  .\ngii8t 

866,  p.  228, 1  referred  to  tho  octurrcnce  of  Bazoon  preserved  simply 
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in  carbonate  of  lime.  The  R|ifdnieDa  wbwh  enabled  me  to  nukt 
that  stutpment  wore  obtuinod  at  Mailoc,  near  Tudor,  this  re^on  brang 
□no  in  tvhich  the  Luureiitiim  rockH  of  Canada  appear  to  be  Ub 
higiily  metanifirp hosed  than  is  usual.  The  epccimena  &om  Uadoe, 
however,  were  mere  Irogmonts,  irabeddod  in  the  limestone,  and  in- 
capable of  showing  the  general  form.  I  may  explain,  in  refertoce 
to  this,  that  long  practice  in  the  examinatioa  of  these  limestone* 
has  enabled  me  to  detect  the  smallest  fragments  of  Jloxot<n  wtcn 
present,  and  that  iii  this  way  I  had  ascertained  the  e-xiattnce  of  liiii 
fossil  in  one  of  the  limestones  of  Madoc  before  the  discorery  of  lifl 
fine  specimen  now  under  consideration. 

I  am  disposed  to  regard  the  present  specimen  ua  a  young  Indi- 
ndiial,  broken  from  its  attiichmcnt  and  imbedded  in  a  saudy  ndn- 
reouB  mud.  Its  discoTciy  affords  the  hope  that  tbe  compamtiTel}' 
unaltered  sediments  in  whieh  it  has  been  preserved,  and  n-hJch  aln 
contain  the  worm-burrows  desoribed  by  me  in  the  '  Quarterly  Jounul 
of  the  Geological  Society'  for  November',  will  hereafter  stall  men 
largely  illustrate  the  Laurentian  fauna. 

II.  Spkcimeks  jboh  Lohij  Likz  amd  WEimvoSTH. 

BpecimcuB  from  Long  Lake,  in  the  eollection  of  the  Gcalogicul 
Survey  of  Canada,  e:d)ibit  white  crystalline  limestone  with  light-green 
compaut  or  septariilbrm  t  seqtentine,  and  much  resemble  Bomc  of  the 
serpen  tine- limeatonea  of  Greuvillo.  Under  the  microscope  Ihe  cal- 
careous matter  presonta  a  delicate  areujated  ap]>carancc,  without 
lamination ;  hut  it  is  not  an  example  of  ocorvuline  Eozoon,  but  rather 
of  fragments  of  such  a  structure,  confusedly  af^tregalcd  together,  aiui 
having  the  interstices  and  cell-eavitiea  filled  with  ecrpeutino.  I  haw 
not  found  in  any  of  these  fragments  a  cunal-system  similar  to  that 
of  Eozoon  Ciinndtnte,  though  there  are  casta  of  Inrgo  elolons,  and, 
under  a  high  power,  the  calcareous  matter  shows  in  many  place« 
the  peculiar  gmniUar  or  cellular  appearance  which  is  one  of  the 
characters  of  the  supplemental  skeleton  of  that  species.  In  a  few 
places  a  tubulated  cell-wkll  is  preserved,  with  structure  aimilar  to 
that  of  £010011  CuntidfiiK.  ' 

Specimens  of  Laurentian  limestone  from  Wentworth,  in  the  colleo- 
tion  of  the  Geological  Survey,  exhibit  many  rounded  siliceous  hodira, 
aome  of  which  are  apparently  grains  of  sand,  or  small  pebbles;  but 
others,  espeeiaUy  when  freed  from  the  calcareous  matter  by  b  dilute 
acid,  appear  ns  rounded  bodies,  with  rough  Burfaces,  either  eeparmto 
or  aggregated  in  lines  or  groufis.  and  having  minute  vermicular  pro- 
cesses projecting  from  their  surfaces  (PI.  XII.  fig.  3).  At  firet  sight 
these  suggest  the  idea  of  spicules ;  but  I  think  it  on  the  whole  more 
likely  that  they  are  casta  of  cavities  and  tubes  belonging  to  some  cal- 
careous Foruminiferal  organism  which  has  disapjiearcd.  Similar 
bodies,  found  in  the  limestone  of  Bavariu,  have  been  described  by 

•  Vol.  nii.  p.l!iW. 

t  I  u-e  tlip  term  "■"■ptAriifonn ''  la  deaota  the  curved  [ippi«r«n«  «o  often 
prmcnted  hy  the  Laurentian  eer^Miatdne. 
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ibel,  who  interprefa  them  in  the  sdme  way*.     Thoy  may  also 
be  compared  with  tho  siliceous  hodiea  raetitiuned  in  a  fijrmor  paper 
OS  oecamog  ia  the  Logonite  filiiug  the  chambera  of  BpecimooB  of 
'Mon  &om  £urgess. 
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I  hare  already  referred  to  fragmeuta  of  Eozona  occurriug  in  tho 

limestone  at  Madcw,  one  of  which,  found  syvorat  years  ago,  I  did 

not  then  venture  to  describe  na  a  fossil.     It  projettcd  from  tho  Bur- 

£ico  of  the  liraoatone,  being  composed  of  a  yellowish  dolomite,  and 

ikiug  like  a  frngraent  of  a  thiei  shoU.     When  sliced,  it  presi'nts 

teriorly  a  cryslalliiio   dolomite,  limited  and   separated  from  tho 

iiclosing  rcMjk  by  a  thin  wall  having  a  granular  or  porous  structure 

d  estuTatod  into  rounded  recesses  iu  the  manner  of  Eqzooh.     It 

,i?H   obliquely  to  the  bedding,   and   evidently  represents   u   hollow 

uttened  calcareous  wall  filled  by  iiifiltrulioa,     Tlie  limestone  which 

"brded  thia  form  was  near  the  beds  holding  the  apparently  worm- 

nirrows  described  in  the  Society's  Journal  for  November,  1866, 

[A  thin  section  of  this  body,  carefully  e.^camiued  m.;croscopieally, 

.presents  nnmeroua  aud  very  charactcristie  e.iamples  of  the  canal- 

item   of  Eotoon,   exhibiting  both    the   large  widely   branching 

ims   of  canals    and   the    smaller   and   more   pcnicilluto   tuft4 

XII.  figs.  4,  5J  shown  in  the  most  perfect  of  the  BcrpentinouB 

ena — but  with  tliis  differeneo,  that  tho  canals,  being  filled 

a  material  either  identical  with  or  very  similar  to  that  of  the 

Kubatance  in  which  they  are  escavnted,  are  so  transparent  aa  only  to 

be  brought  into  view  by  careful  management  of  tho  light. — W.B.CJ 

IV.  Objhctiosh  to  the  Oeqakio  N atorb  op  Eozoon. 

The  discovery  of  the  specimen  fVom  Tudor,  above  described,  may 

Bppcar  to  render  unnoceasary  any  reference  to  the  elaborate  attempt 

Hide  by  Profs.  King  and  Eowney  to   esplaiu  tho  slnictures  of 

?'ixo'in  by  a  comparison  with  the  forms  of  fibroua  and  dendritic 

iiinerftls+,  more  especially   na   Dr.  Carpenter  has    already   shown 

'  their  iunccurncy  in  raanj'  important  points.     I  think,  however,  that 

it  may  serve  a  oBeftil  piirpoBo  shortly  to  point  out  the  more  essential 

cspects  in  which  this  comparison  fails  with  regard  to  the  ('anadian 

pecimciis — with  the  view  of  relieving  tho  discussion  from  matterB 

irrelevant  to  11,  and  of  filing  more  exactly  the  limits  of  cryataUine 

and  organic  forms  in  the  serjiontine-limcstonos  and  similar  rocks. 

The  fundamental  error  of  Messrs.  King  and  Ilownov  arises  from 
ictectiTe  obscrvaliou — in  failing  to  distinguish,  in  trie  Canadian 
limestones  themselves,  between  organic  and  crystalline  formB.  This 
18  naturally  followed  by  tho  identification  of  all  these  tbrms,  whether 

i mineral  or  organic,  with  a  rariety  of  purely  crystallinR  arrangements 
occurring  in    other  rocks,   leading  to    their   attaching  the   term 


■  ProreedingB  of  RojbI  AcflHpmy  of  Munich,  18C6;  Q.  J.  G.  8.  vol.  nii.  pL  i. 
t  Qu&rt.  Joiirn.  Ci«ol.  Soc,  vol,  nil.  |il.  iL  p.  23. 
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"Eozoonal"  to  any  rock  which  shows  any  of  the  charaetere,  whether 
mineral  or  organic,  thus  arbitrarily  attached  to  the  Canadian  Eozooii. 
This  is  obviously  a  process  by  which  the  structure  of  any  foHsil 
might  be  proved  to  bo  a  mere  lifsrus  nalara: 

A  notable  illuBtration  of  thia  is  afforded  by  their  regarding  the 
Teins  of  fibrous  eerpentine,  or  chrysotile,  which  occur  in  the  Cana- 
dian Hpeeiniens,  as  identical  with  the  tubulated  ccli-wnll  of  Bozoon 
— althongh  ihey  admit  that  these  veins  trarerse  all  the  Btxuctures 
iodifferenlly  and  do  not  eonform  to  the  walla  of  the  chambers. 
But  any  microBcopiat  who  poHsesBea  specimens  of  Eozomi  containing 
these  chrysotile  vcina  may  readily  satisfy  himself  that,  under  a 
high  power,  they  resolve  themselves  into  priinnatif  ei-ijstah  in  imme- 
ilinU  contiMt  tvit/i  eiieh  other ;  whereas,  under  a  similar  power,  the  true 
cell-wall  is  seen  to  consist  of  shrultr,  undulating,  roiindc/l  Oirtaih  of 
serptnlinCjpciittratiiKjit  iiuitri.v  of  carboimtt  ofUine.  Under  polarized 
light  more  especially,  the  diflerencc  ia  conspicuously  apparent.  It 
is  true  that,  iu  miiny  specimeus  and  parta  of  specimens,  the  cell- 
wall  of  Eozoon  is  badly  preserved  and  faUa  lo  show  its  structure  ; 
but  in  no  instance  does  it  present  the  appearance  of  chrysotile,  or 
of  any  other  fibroua  mineral,  when  examined  with  care  under  siitH- 
ciently  high  powers.  Iu  my  original  examination  of  Sir  William 
Logan's  specimens  from  Grenvillc  and  the  CiJuniet,  I  did  not  detect 
the  finely  tubulated  cell-wall,  which  is  very  imperfectly  preserved  in 
those  specimens ;  but  the  veins  of  fibrous  serpentine  were  well 
known  to  me  :  and  when  Dr.  Carpenter  diseorcred  the  tabulation  of 
the  cell-wall  in  the  specimens  from  Petite  Nation,  I  compared  this 
structure  with  that  of  those  veins,  and  satisfied  myself  of  its  dia- 
tinctneaa  before  acceding  to  his  conclusions  on  this  point. 

It  would  also  appear  that  the  radiating  and  sheaf-like  bundles  of 
crystaLi  of  tremolite,  or  similar  pri.sniatic  minemts,  which  occur  in 
the  Canadian  serpentines,  and  also  abound  in  those  of  Connemara, 
have  been  confounded  with  the  tubulation  of  Eozoon ;  but  those 
crystals  have  no  definite  relation  to  the  forms  of  that  fossil,  and 
often  occur  where  these  are  entirely  absent ;  and  in  any  case  they 
are  distinguish  able  by  their  straight  prismatic  shape  and  their 
angular  divergence  from  each  other.  Much  use  has  also  been  made 
of  the  amorphous  masses  of  opaque  serpentinous  matter  whieh 
appear  in  some  parts  of  the  structure  of  Eozoon.  These  I  regard  as, 
in  most  cases,  simply  results  of  alteration  or  defective  preservation, 
though  they  might  also  arise  from  the  presence  of  foreign  matters 
in  the  chambei-s,  or  from  an  incrustation  of  miaeral  matter  before 
the  final  filling  up  of  the  cells.  Generally  their  forms  are  purely 
inorganic ;  but  in  some  cases  they  retain  indications  of  the  struoturea 
oi  Eozoon. 

With  reference  to  the  canal-systcra  of  Eozoon,  no  value  can  be 
attached  to  loose  comparisons  of  a  structure  so  definite  with  the 
forms  of  dendritic  silver  and  the  filaments  of  moss-agates ;  still  less 
can  any  resemblance  be  established  between  the  canal-system  and 
vermicular  crj'Ktals  of  mica.  These  oc*ur  abundantly  in  some  ser- 
pentiucB  from  the    Calumet,  and  might  readily  be   mistakco   fur 
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organic  forms ;  but  their  rhombic  or  hcsagoniil  outline  when  seen 
io  cross  Bcction,  their  troiisvcrsc  cleavage -pkuea,  and  their  wont  of 
any  definite  nrrangcinciit  or  relation  to  any  general  org^iuiic  form 
are  sufficiunt  to  mideeeive  any  practised  obscrrer.  I  have  not  seen 
Bpetimeus  of  the  metaxitc  from  Keiihenatcin  referred  to  by  SfesBrs. 
King  and  liowney ;  but  it  is  evident,  from  the  description  and  figure 
given  of  it,  that,  whether  organic  or  otherwiBe,  it  is  not  similur  to 
the  canals  of  Eozuon  L'tinaddUf.  But  all  these  and  simOar  compa- 
risons are  evidently  worthless  when  it  is  considered  that  they  have 
to  atoount  for  definite,  rttniiiying,  cylindricfli  forms,  penetrating  a 
skeleton  or  matrix  of  limestone,  which  has  itself  a  definite  arrange- 
ment and  stmctnrc,  and,  fnriher,  when  we  find  that  tliese  forms  are 
represented  by  substanceB  so  diverse  as  serpentine,  pyroxene,  lime- 
stone, and  carbonaceous  matter.  This  is  intelligible  on  the  suppo- 
ntion  of  tuben  filled  with  foreign  matters,  but  not  on  that  of  dendri- 
tic crystallization. 

If  all  specimens  of  Eozoon  were  of  the  acervuline  character,  the 
comparisons  of  the  chomber-cogta  with  concretionary  grannies  might 
have  some  plausibility.  But  it  is  to  be  observed  that  the  laminated 
arrnngement  is  the  typical  one  ;  and  the  study  of  the  larger  speci- 
mcns,  cut  under  the  direction  of  Sir  W.  E.  Logan,  shows  tiat  these 
laminated  forms  must  have  gro^Ti  on  certain  strata-planes  before  the 
deposition  of  the  overlying  beds,  and  that  the  beds  arc,  in  part,  com- 
posed of  the  broken  fragments  of  similar  laminated  structures. 
Further,  much  of  the  appart-ntly  aeemdine  Eosoon  rock  is  composed 
of  such  broken  fiagraeuta,  the  intersticea  between  which  should  imt 
be  confounded  with  the  chambers:  while  tlic  fact  that  the  serpen- 
tino  fills  ench  interstices  as  well  oa  the  chambers  shows  that  its 
arrangement  is  not  couerctionary  •.  Again,  these  chambers  are 
filled  in  different  specimens  with  serpentine,  jiyrosene,  loganite,  cal- 
careous spar,  chondioditc,  or  even  with  arenaceous  limestone.  It 
is  also  to  be  observed  tliat  the  osaraination  of  a  number  of  limestones, 
other  than  Canadian,  by  Messrs.  King  and  Rowney,  has  obliged 
them  to  admit  that  the  laminated  forma  in  eombination  with  the 
conal-syatem  are  "essentiatly  Canadian,"  and  that  the  only  instances 
of  struchires  clearly  resemljliiig  the  Canadian  spccimcDa  are  att'ordcd 
by  limestones  Laurentian  in  age  and  in  some  of  which  (as,  for  in- 
stance, in  those  of  Bavaria  and  Scandinavia)  Carpenter  and  [iiimbel 
have  actually  found  the  structure  of  Eozoan.  The  other  serpentine- 
limeatonca  examined  (for  example,  thai  of  Skye)  are  admitted  to  fail 
in  essential  points  of  struclnre;  and  the  only  serpentine  believed  to 
bo  of  eruptive  origin  examined  by  them  is  confessedly  dratituto  of 
all  semblanee  of  Eozooii.  Similar  resiilte  have  been  attained  by  the 
more  careful  researches  of  Prof.  Giimljel,  whoso  paper  is  well  de- 
scning  of  study  by  all  wlio  have  any  doubts  on  thia  subject. 

In  the  above  remarks  I  have  not  referred  to  the  disputed  case  of 
oCoanemara  limestones;  but  I  may  state  timl  I  have  not  been  able 

•  I  donal  inrludc  licrp  thp  "  scploriiform  "  etrudurp  rcferri'd  to  nlMtf,  which 

Miminoii  in  iJic  Canadian  eerpeutine  and  bus  no  eouaeiion  with  llie  forma  of 

Ihe  chDmbere. 
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to  saUsf)-  myself  of  the  oocoirence  of  the  stnioturee  of  Ebsioii  m 
»w\i  BpcuimcDB  as  I  have  boil  the  opportuni^  to  examine  *.  It  it 
perhajjs  necessary  to  add  Ihot  there  exklH  in  Canada  abandance  of 
Liiuroutiaii  limestone  which  gbons  no  indication  of  the  strnetnita  erf 
Ruiovn.  In  some  taseti  it  is  evident  that  such  etructuree  have  not 
been  preaeot.  In  other  cases  they  may  have  been  obliterated  by 
proccsBea  of  crystallization.  Aa  in  the  cose  of  other  fossils,  it  is  only 
in  certain  beds,  oud  in  certain  parU  of  tho^  beds,  that  well~cbarac- 
terized  HpocimcnB  can  be  found.  I  may  also  repeat  here  that  in  the 
original  examination  of  Bozoon,  in  the  upring  of  lS(i4,  I  was  fur- 
nished by  Sir  W-  E.  Logan  with  Bpedmenti  of  all  these  limeatonw, 
and  abo  with  seq)entiuc-linie:i« tones  of  Silurian  age,  and  that,  wbilf 
oil  possible  care  was  taken  to  compare  these  with  the  speeimcus  of 
Eaz'ion,  it  was  not  thought  necessary  to  publish  notices  of  the  ciyt- 
tallinc  and  ooiicretionary  forma  observed,  many  of  which  were  very 
curious  and  mif;ht  afford  materials  for  other  papers  of  the  nature 
of  that  criticised  in  the  above  remarks. 

[The  oxamiiiBlion  of  a  large  number  of  seotiona  of  a  specimin 
of  Eoioon  recenlly  placed  in  my  hands  by  Sir  William  Logan,  in 
whieh  the  canal-system  ia  extra  ordinarily  well  prescrred,  enablu 
nie  to  supply  a  most  unexpected  conlij-mution  of  Dr.  Dawson 'e  state- 
ments in  regard  to  the  occurrence  of  dendritic  and  other  forma  of 
this  system,  wbieh  cannot  be  accounted  for  by  the  intrusion  of  auy 
foreign  mineral :  for  many  [lorls  of  the  calcareous  iHmellm  in 
these  sections,  wbieh,  when  viewed  by  ordinary  tiunamitted  light, 
appear  quite  honiogeneons  and  stmctnrclesa,  aro  fonnd,  when  the 
light  ia  reduced  by  Collins's  '-graduating  diaphragm,"  to  exhibits 
most  beautiful  development  of  various  forms  of  niiial-system  (often 
rescmbbng  tiiose  of  Dr.  Dawson's  Uadoc  specimen  rc^)re8entcd  in 
PI.  XII.  figs.  4, 5),  which  cross  tbe  cleavage- planes  of  the  shell-sub- 
stance in  ever;-  direttion.  Now  these  parts,  when  subjected  to  decal- 
cification, show  no  truce  of  canal-system  ;  so  that  it  i&  obvious,  both 
&om  their  optical  und  from  their  chemical  reactions,  that  the  sub- 
stance filling  the  canals  must  have  been  fiirbonafc  of  liiiir,  which 
has  thus  completely  eoliditied  the  »bell  layer,  having  been  de- 
posited in  the  canals  previously  excavated  in  its  interior,  just  as 
crystalline  carbonate  of  lime  fills  up  the  reticular  spacer  of  ihe 
skeleton  of  Eoiiiuodcrmata  fossilised  in  a  calcareous  matrix.  Tbb 
fact  affords  conclusive  evidence  of  organic  slnuiarc,  since  no  con- 
ceivable process  of  crystaliizatiun  could  give  origin  to  dendritic 
extensions  of  carhonalc  of  lime  di.'posed  on  exactly  the  same  erv*- 
talline  system  wi)b  the  calute  which  inclndcs  it,  the  two  enbstancet 
being  mineralogically  homogeneous,  and  only  structurally  ilislin- 
guishablc  by  (he  cfi'cct  of  iheir  junction -yirfueea  on  Ihe  course  of 
faint  rays  of  light  traiismiltcd  through  them. — W.  B.  C.J 

*  Such  Iciah  ipcoimeaa  of  (eipenli'ae  limeslone  a»  I  have  koi,  appear  mudi 
more  higlil;  crystalline  llian  Ihe  beds  in  Cnnsda  whidi  contain  Eotoon. 
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EXPLASATION  OP  PLATES  XI.  and  XH. 

Plate  XI. 

rimen  of  Enioon  ConadiHs/;  imbeddfd  in  a  dark-coloured  bomcigBneom  lime- 
•toni'  oci-urriiii;  in  llio  I^wir  I.Qiircntian  soript.  at  Tudor,  Canada 
Wecl;  tiro-thirde  thi>  natural  liie. 

pi^Ts  xn. 

Fig.  1.  Seotionofoneof  tlieoilcikrDoufi  Injen  of  tho Tudor  npivimcn  (Plate  XI.), 
abowing  canal -ay ^It? in  iiupcrfcrllv  infiLlmted  with  bl;ick  {uarboiia- 
0eou£  '/)  malier  ;  Taagnificd  120  dianirtot^. 

2.  Seclioo  of  tliB  shi'Uj  latiT  of  a  gppciincii  of  Eojnon  from  GreiiriJle, 
allowing  a  nunuto  form  of  cBnHl-BjBleni  parllj'  injwJli^  witU  black 
mattor,  and  parLlj  wilb  icrpentine:  inagnilled  1211  iliametDra, 

3.  SQioFoiia  bodies  (internal  ceitta?)  from  a  apvoinien  of  Koioon  from 
Weotworth  :  mngniftcd  bO  diuinc-lerg. 

4i  £■  Sectiona  of  n  fragment  of  Eo;(Mj»  from  thp  Madoc  limMlone,  xbowing 
Tariou4  fonna  of  ranDl-njatem  AUed  with  farbonata  of  lime;  niag- 
6ed  120  diameters. 


On  SiTBAXRUi.  DENTDATioif.  ejirf  on  Cliff*  and  EsOA&PxsirTa  of 
the  TEBTiABr  Stbata.     By  W.  Whit.iker.  Esq..  B..\..  F.G.S. 

[Tliis  paper  waa  witlidrawn  bj  p«nniieioTi  of  tlio  President.] 

(Abslraol.) 

BOX  the  fact  that  escarpmeEtB  differ  from  cliffs  in  all  tlieir  chief 
Btures,  the  author  infers  that  tlie  two  could  hardJy  result  I'rom 
sumo  action,  btit  that,  whilst  the  ialter  were  made  by  the  aea,  the 
Her  seem  to  have  been  cut  out  by  aubnerial  ngenla. 

I  chief  contniBts  between  the  two  kinds  of  ridges  are  :— 

(1)  Esoorpmcnta  always  run  along  the  strike.     Cliffs  rarely  do 

(2)  The  bottom  of  on  escarpment  is  not  at  one  level  thruug:hout. 
at  of  (1  sea-eliff  is. 

(3)  At  the  foot  of  an  osearpment  one  doea  not  find  a  beach  or 
theiT  trace  of  the  action  of  the  aea,  but  often  such  de'bris  08  would 

left  by  a  alow  and  quiet  deniidiiig  agent. 

(4)  Tito  esoorpmcnlB  fiicing  the  same  way  often  run  near  and 
ariillel  to  one  another  for  many  miles.     Not  bo  with  eliffs. 

(5)  The  ridge  of  an  escarpment  ib  a  nearly  even  !ine,  and  fomiB 
lie  highest  gronnd  of  the  neighbourhood.  The  top  of  a  cliff  ia 
ten  very  nnevon  and  bordered  by  higher  ground. 

From  an  examination  of  escarpments  of  the  Chalk  and  of  the 
terliary  beds,  it  was  shown  that  though  at  first  sight  they  might 
eem  like  old  lines  of  eh'ff,  yet  a  little  Btiidy  would  destroy  the 

acied  likeness,  and  it  would  be  fotind  that  ihcr  are  quite  unlike 
in  Iht  iiiimc  bah:  for  though,  from  their  winding  outhue, 
these  ranges  of  bills  might  remind  one  of  some  irregular  coaat, 
cnuacd   by  rocks  of  different  hardness  wearing  away  at  different 
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rittes,  ihcy  have  little  in  common  willi  the  fur  more  even  coast  tliiit 
ia  formed  where  tliero  is  but  one  kind  of  rock. 

It  wus  ihea  pointed  out  tlmt  along  the  present  e«a.st  the  sea  b 
not  the  only  force  engaged  in  the  work  of  deatmction,  bat  that  it  is 
largely  helped  by  atmospheric  ogenta  (the  latter  acting  &om  aWe 
downwords,  to  detach  and  hurl  down  mosses  of  rock,  vliich  Ihe 
former,  acting  horiiontotly  below,  pounds  dowu  and  sweeps  away); 
and  it  waa  inferred  that  the  joint  action  of  the  two  kinds  of  fon* 
had  a  fur  greater  e^ect  than  either  alone. 

In  conciiirion  it  was  argued  that  oa  deposits  of  great  thicknise 
(such  as  the  Weolden  hwlB)  had  been  made  hy  rivers,  it  must  be 
granted  that  (alluwing  for  waste)  still  greater  masses  of  rock  bad 
been  destroyed  by  streams  and  by  auhai'rial  actions  generally.  Tbt? 
detiuihtig  jwwor  of  the  sea,  however,  was  by  no  means  denied  ;  but 
it  was  allowed  that  aa  marine  dcpo^iits  much  exceed  in  ([uautily 
those  of  freahwuter  origin,  so  the  great  denudations,  the  planings- 
down  of  vost  tracts  of  which  oxamplca  are  given  by  uncon/onnitiei, 
have  been  worked  out  by  the  action  of  the  sea,  hut  that,  on  tie 
other  hand,  the  far  smaller  denudations  and  cumparalivtly  (rifling 
irregukritiea  of  the  surface  (our  hilla  and  valleys)  have  been  worn 
out  by  the  long- continued  action  of  rain,  rivers,  and  ice. 
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— .     Jahrbnch  dor  kaiacTlich-kiiniglichen  goologischen  Tteicha- 
anstalt.     Vol.  xvi.     Noa.  2  &  3,     April  to  September  1866. 
J.  Ccrmak. — Die  I'mgcbnn^  vou  Dciitach-Proben  on  der  Neutra  mit 

dem  l^ar-  und  Malii  Hagura-OcbirRc,  13^- 
B.  Vim  Wluliler.^Dia  Eiseoirze  bui  (jvalat  iu  Siubeiiliiirgen,  l-W. 
V.  Lipoid.— Cieologiatlie   ISpeciid-.iuljiabnien   der  Unigegeud   Ton 

Kirchbi'Tg  iind  Frankcid'els  in  NicderiiHteireich,  140. 
K.  M.  Paul.— Die  iMtlicbe  Tbeil  dm  Schemnitxtr  Tracbylgobirijea, 

171. 
J.  Biickh.— (leologische  Verliiiltnisse  der  Unigebung  von  Bujak, 

Eraeg,  und  IlerencBdnv,  201. 

E.  fl'indnltiewiez. — Gold-  und  Silber-Bergbau  zu  Krenmita  in  Un- 
garn,  217. 

Cr.  Stachc. — Hie  geologischen  Verhaltniise  de*  Umgebungen  von 
Wailzeo  iu  Uniiam,  277. 

A.  Gt^ell. — Dn*  Jiraunkoliii'nvorkomnien  bei  fimJi  in  Ungarn,  329, 
I.  Jloaer.— Der  abjrelrockneto  Boden  des  Neuaicdlcr  See's,  33S. 
M.  Raczkii^wicK. — Die  jreologischen  \'erhidtni^jie  der  Uinijubiiiig  von 

LittBvn,  i^ebecbk'b,  Palsi't,  und  Celovce  im  llonter  Comitate,  345. 
Andrian. — Una  siidweatlicbc  Ends  dea  Scbeiniiit2-Kr<:amit£er  Ta^ 

chytstockeB,  35-5. 
Verhandlungen  der  li.-k.  geologiachen  Beichsangtall  1860. 

.     Verhandlungen  der  k.-k.  goologischen  Eeiclisanatalt.     Nob, 

1-4,  1867. 

B.  doMamy. — JiiiiBereTertirirablagerungen  imaiidlichenHussIand,  3, 
W.  C.  Giimbel.^JW(//())oi(i  aniniliiia,  3. 
V.T.  ZepLaroricb. — Fluorit  nue  der  Gams  bei  Hieflao  in  Steierniark,  4, 

F.  V.  itocbfiletieT.— Der  Kohleu-  und  Eisenwerksconipies  Aniiia- 
Steierdorf  Im  Bnnatf ,  -'i. 

E.  Suess.— Die  von  Ilerni  Fr,  Melliiig,  k.-k.  Vcnveaer  zu  Eibiswold 
in  Steiermark,  der  k.-k.  gpolo^npclieii  Reiolisnnstalt  ala  Geschenk 
iibergcbeDO  Snmniliinp;  fiissiliir  Witbcllbierre^te,  (1. 

K.  von  Ilautr. — Unlersueliiingen  iiber  die  Feldspnlhe  in  den  unga- 
riBch-Hiebenbiii^aelien  Eniptivgeatoinen,  10,  57,  Sh 
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Vianna,    Vorlian'Uiinscn  der  t-k.  gcolagiechen  Rcichsanstalt.   Not. 
1-4,1867  {roiiiinwed). 

V.  Lipoid, —Die  Ditcito  und  BlijnUtlio  iin  Ewrevier  you  Schmuuti 

in  ('ngftm,  15. 
F.  Foetterle. — KioBiaimlEolileaalilngeningeniinEgerprTertiarbiHrlieR 

in  Hi)hiiici],  It). 
K.  Pctera. — Deronromialioii  in  der  Utogebung  rem  Gnu,  25. 
M.  V.  Haatkeo. — Sormntisthe  Scliichl«u  in  der  f  mgi'gwid  tob  Ofcn, 

2a 

.     Dia  oliaopcne  bmckische  Bilduiig  von  iSnrisop  bei  G»d,  37. 

J,  Nucliteii, — Modellund  Krute  des  UniuiikohlHub^rgDaBee  beiQlock' 
nitz,  SB. 

E.  Siiess. — Der  breiine  Jum  in  Sieboabiirgtn,  28. 

Q.  Tsebermak, — (iwteine  aua  Aec  Gegcnd  ion  Reps  in  Siebenbdrpen, 
81. 

.     Quanpurphj-rit  one  dera  Vai  Sua  Peltegrijjo,  Stldlirut,  3], 

A.  Fellner.— Uuterauchuag  einiger  bohjnisclier  und  ungariKlii^i  Dia- 
base, 81. 

F.  E.  Tuo  Vivpnot.^Ui'ber  die  Zeolithe  dee  bcibmisclieii  Jlilttlgir- 
bert'^s  in  dem  Mtuoum  der  k.-k.  jieologi^hen  R^iebnaaF^t,  lU. 

K,  van  UsuBr. — UuWiauehung  dps  Trebendorfor  Schtii:'btwaKierf,  -Vt. 
V.  Lipild.^Viiriago  dur  KsrW  liber  diy  Etb-  und  w-iclitipen>ti  Siuita 

und  Laiifi'  des  Windacbncht  Si^hemniti-DiUueT  Gnibenbaucs  in 

Unffam,  30. 

F.  T.  Haner.— Dna  ■\'orknranien  der  fowdlen  Wirbeltliierrostc  in  der 
Braimkolile  von  Eibiewald,  .SO. 

n.  V,  Mejer.^ArbBlleri  iiber  fossile  Saiigiilhipn?,  40, 

A.  Picblor. — Deitmnp  lai  OooffnosiB  TiroU,  50. 

Tscbannalr. — Die  ^lllllphlTe  du?  Ildthliefr-'ndeu  in  Bohmon,  51. 

V.  Lipoid. — Ilergbmiovi.m  Pila  und  Mtira-iilnlinn  in  Xiodvr-UBjrn.m.53. 

F.v.  HochBtetler.— rtt!jioul«>)ojii«rbeTril'L'lnfiirl'ntL'rTiclit*awi'ckp,&i. 

G.  Mayr. — Ampisenabdriicki;  mis  deu  r^cliichten  von  Itaboboj,  So. 
K.  V.  Ilauar. — Nous  \'Drk'>inmen  vtiu  Msgnusit,  tH. 

F.   I'oBtlerle. — Di«   Bmuukolilennblag-erung   bei   Ijudiowiti   nachiit 

Ktiflacli  in  Steiormnrk,  1)1. 
T.  Kiiirulf.^-Olivinfels  in  Norwegen,  Tl. 
W.  P.  Schlniper. — Ueber  Oiilm-  nod  TrinH-Pflanien,  73, 
J.  Bi-rscli.^Ueber  die  m  Oninfiiliren  in  Niedaroaterreich  entdeckten 

Iluhlenriiunie,  73. 
Tackennnk. — AujiilnndBsil  aiis  Unjiam,  74. 
J.  11.  V.  I'uwiwald. — IJiu  Enlbcheii  in  Cejjbalocia,  75. 
F.  r.  Tlnchstetter. — Neiie  Fnnde  von  Blonresten  und  oineg  Tii^p^n 

Wnllliscb-Slieleltefl  aiif  Neu-Steland,  7(1. 
J.  Nuchten.^Lnpeniugs-   iiud   Bi;rgljitu-\'erhaiUiisB5  dta  H.  Dra- 

sche'schenBraimkokk'n-Uergbaueaiiu  SeejfrabenntU'hetLeobidi.fS, 
F.  F.  V.  Andrian. — Vorlago  dor  Karlc  dos  Mfttragebitges  und  friner 

Umgebung,  70. 
H.Wolf. — Die  gealogiflchen  Vuthaltnisse  des  Liptauer-  und  Tbuniczer 

OomilatM,  85. 
F.  V.  Hfluer. — Prehnit  von  CoroUa  auf  dot  Ineel  Lisaa,  und  Eruptir- 

gealeine  bus  Dnbufttien,  80. 

Ziirich.     VerhandluDgon  dor  Sohweizeriaplien  naturforsehcnden  Oe- 
Bellschnft.     1864.     From  Sir  O.  L>)>U,  Jiitrl.,  F.G.S.  4-e. 
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II.  PEEIODICAIB  PrnCILiSED  FOR  THE  LIBRARY. 

Aniulefl  dea  Sciences  Kahirelloa.    5*  Serio.    Zoologie  et  Falcon tologie. 
Vol.  vi.     December  1866. 


^ 


FaudeL — Siir  k  dicoiiverte  d'ossemenu  liumaioa  dons  le  Lehin  alpiii 
de  1a  vallte  dii  IDiin,  a  Enguishoim,  'M\. 


Vol.  vii.     No.  1.     January  1S07. 


Ai  Gaudry. — ittiide  tnx  U  fauna  donl  les  restcs  ont  &t6  etifouis  i, 
Kkernii,  Atti(|uo,  33. 

IAdhoIb  and  Magazine  of  Natnral  History.     Third  SoriaB.    Vol.  zix. 
[    Hob.  109-111.     January  to  March  1867. 


J 
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W.  B.  Carpcnlpc. — Perfornlo  Stniirture  of  Spiri/rr  aupitliiliu,  20. 

P.  B.  BrodjL'. — Correlntioii  of  ihe  L.i\vit  Liiia  at.  Harrow -oii-Snar,  in 
L«ice3l«rshirt9,  with  llic  aamo  Strntii  in  \Vftnvicli;iliiri>,  \\'ori;uatep- 
sliire,  and  OIduc cetera li ire ;  and  uo  tlic  m^currencu  uf  tlii>  renmins 
of  Inaects  nt  Barrow  nod  in  Vorkatire,  31. 

Leonhard  und  Geinit^'a  Ncuca  Jahrbuch  fiir  Miooralogie,  Geologie, 
und  Patiion tologie.     Jahrgang  1807,    Heft  1. 

H.  B.  Cleinitz. — CnrlKinforrattlion  und  Dyas  in  Nobraalia,  1, 

O.  Wurt^nborgVT. — Ueber  dio  Zoclistcin-Kunnatiou,  derfn  E«fiih- 

taog  und  den  untoron  Buntanndatein  bei  FrankcnlH'rg  in  KurliBasen, 

10. 
L,  Wiirtenbergw. — Die  Schiclitenfolgo  des  reliwnrsen  und  bniunen 

Jura  ini  Kltttgaii,  .10. 
W,  Beneck?. — T-'eberdaa  Alter  des  Caleaire  de  U  Porte -de-FVanCP,  60. 
A.  Kennnott. — I'ubct  eiuigu  Ersclicinungcn,  beobaiJitut  lun  Natto- 

Uth,  77. 
tetters ;  Notieea  of  Books,  Minerals,  (teolopy,  nnd  Fossils. 

Nos.  1722, 1727-1730.     Jn- 

NoTBmbcr  and 


L'Inalitut.     I"  Bection.     35'  Aim6e. 
nuury  and  February  1867. 

.     n'  Section.     31'  Anndo.     Nos.  371  &  372. 

December  1860. 


Palioontographica ;  horaiuigcgoben  von  Honnaun  von  Meyer.  Vol.  xv, 
Lief.  4. 

IL  von  Merer. — Die  fosailen  Reate  dca  (lenua  Tapinu^  150  (Splates). 
.     Inilividu«'lle  Ahweidiunifen  bei   Testudo  aiUiana  una  Emii» 


Ahweidiungen 
Eartjirra,  201  (3  plnles). 


m.  GEOLOGICAL  AND  MISCELLANEOUS  BOOKS. 
Namts  of  Donort  in  Ilalire. 

AhUh,  H.    Znr  Geologie  dca  siiddstlichcn  Kankasus.     18136. 

JSni-loiii,  iff.  0.     Critical,  historical,  and  philoBOphical  contri buttons 
to  the  eludy  of  tbc  Diriua  Commcdta.     1864. 


I 

r 


^ 


Bunerni'eiud,  C.  SI.      Die  Bcdtratung  luwlfrner   Gradme 
1860.     From  At  Btn/al  Aeadem>i  of  J/toiiVA. 

BiUiniji,  E.     CiitnlogucB  of  the  Silurian   Fossils  of  the 

Aniicosti,  with  dcscriptiaoa  of  some  new  genera  sad  species,    IS 

Siuwif,  E.  W.  On  the  Upper  Coftl-measurea  of  KngUiid  tod 
Scotland.     1860. 

Browne,  S.  0.  M.  Astronoinical  Gt^ology :  a  treatise  rcspectiiis  tho 
causes  to  wbith  the  stmctuml  and  superficial  configuFation  of  the 
Earth's  cnist  ia  attributable.     1865. 

Buruieiiter,  6.  Analoa  del  Mubgo  Publico  de  Buonofl  Airce.  En- 
trcga  Toreera.     18C6. 

Catalogue.  A  Catalogue  of  Minerals,  Eocks,  and  FossUa,  vhich 
have  been  eoUeeted  in  (he  colony  by  the  Mining  Department, 
Melbourne,  Victoria.  16G6.  From  the  Mining  Drpartment,  Mtl- 
boumr. 

Clark,  A.  R.  Comparisons  of  the  Standards  of  Length  of  England, 
franco,  Cclgium,  Trussia,  Riissia,  India,  Australia,  made  at  ihe 
Ordnance  Survey  Office,  Soutbampton,  under  the  direclion  of  Col. 
Sir  H.  James.  18C6.  From  the  lit.  Hon.  the  Secretary  of  StaU 
for  War. 

CmU,  J.     On  the  esoontridty  of  the  Earth's  Orbit.     1866. 

.     On  tbo  cscentricity  of  the  Earth's  Orbit,  and  its  physical 

relations  to  the  glacial  epocb.     18G7. 

Vaivton,  J.  W.  Comparisons  of  the  Icebergs  of  Belle- Isle  with  the 
(ilaeiers  of  Mont  Blanc,  with  reference  to  the  Soulder-day  ot 

Canada.     lS6fl. 

.  l"ho  Evideneo  of  Fossil  Plants  as  to  the  cUmato  of  the  Post- 
Pliocene  period  in  Canada.     1866. 

Deshngelinmpf,  K.  E.-.  Le  Xatnndiatc.  Discours  prononco  a  la 
stance  aolcnnellc  do  rentn^o  dea  fucuites  de  droit,  des  sciences,  des 
lettres,  et  do  I'eeolo  preparatoiro  de  Medecino  ot  de  Phannacie. 
1866. 

Dvnean,  P.  M.  A  Monograph  of  the  British  Foseil  Corals.  2nd 
Series.  Being  n  Supplement  to  the  '  Monograph  of  British  Fo«il 
Corals,'  by  MM.  Milne-Edwards  and  Jules  Haime.  Part  I.  In- 
troduction ;  Corals  from  the  Tcrtiarj-  Formaliona.     1866. 

Fuudei.  Kote  sur  la  dtJcourerio  d'ossemcnts  fossilcs  humains  dans 
Ic  Lehra  dc  la  valle'e  du  Bhin.  h  Egnisheim,  pri'S  Colmni  (Haut- 
Rhin).  Kecherclies  chimiquea  siir  Ics  osscmonts  trouTes  dans  Ic 
Lehm  d'Eguishcim,  par  M.  Schcurer-Kestner.     1S07. 

Oi'iissoin,  E.  Memoiron  the  Island  of  NavassaCWost  Indies).  ISlifl. 
With  Allaa  of  Viovrs,  &c. 
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OtiwU,  n,  B.     Carbon  formation  und  Dyas  in  Nebraska.     1860, 

Gray,  G.  R.  Li«t  of  the  Sptcimena  of  Birds  in  the  collection  of  the 
BritJsh  Museum.  Part  V.  Gallinn;.  18(j7.  From  the  Trustees 
of€ti  Brilieli  Mtifeum. 


Oi-iJUf,,  W.     A  History  of  Wales.     1807. 

Giimhel,  C.  W.  Feber  ueue  FimdfltcUcn  von  Gosauachichten  nnd 
Vilser-Kalk  bei  Reichenhall,     1800. 

Mehnerseit,  0.  von.  Feber  Herm  Eichwald's  Bemerkungen  eu  den 
geologischen  Karlcn  Knaslnnds.     1S66, 

Hofmann,  A.  W.  The  Chemical  Laboratorios  in  conrso  of  oroction 
in  the  Universities  of  Bonn  and  Berlin.  ISGO.  From  tJie  iSaenee 
and  Art  Department  of  the  Comntiltee  of  Coanctl  on  Education. 

Howell,  H.  H.,  A.  Guikie,  and  J,  Younf;.  The  Geology  of  Host 
Lothian,  1866.  From  the  Di'rector-Oeiieral  of  the  Qeologicid 
Survey  of  Ortat  Britain. 

India.  Tables  of  Heights  in  N.W.  Province."!  and  Bengal,  deter- 
mined by  the  Great  Trigonometrical  Survey  of  India,  bj'  Bpirit- 
levelling  operafiona,  to  ilay  18'i5.  Prom  Lieul.-Cal.  J.  T.  Wal- 
hir,  •Siiperiiilemleiit  of  the  iiiirvci/. 

Jukeg,  J.  B.  An  Address  on  Her  Majesty's  Geological  Survey  of 
the  Cnited  Kingdom ,^iind  its  eonnesion  with  the  Museum  of  IrieU 
Industry  in  Dublin,  and  that  of  Practical  Geology  in  London, 
1867. 

KJeriilf,  T..  ng  T.  Dnhll,  Geoiogisk  Kart  over  det  sonden^eldske 
Norge.     1866,     (Explanation  to  Map.) 

.     The  some  in  French. 

Lartit,  E.  Note  sur  deux  nonvoaux  Sire'niens  fossilea  des  tenmna 
terti&irea  da  bosain  de  lu  Garonne.     1860. 

Lartll,  L.  Rechorches  sur  les  vorialiona  de  salure  de  I'enn  de  la 
mer  Mortc  en  divers  points  de  ea  surface  et  h  diflerentes  profon- 
deurs,  ainai  que  sur  i'originc  probable  des  sels  qui  entreat  dans  sn 
composition.     1866. 

Liebig,  J,  F.  von.  Die  Entwicklung  der  Ideen  in  dor  Nnturwiesen- 
scluift.     18G6.     FroM  lite  Boyid  Amdcmij  of  Munich. 

I      Nanmann,  C.     Vorlatifige  Notia  m  dor  goognostischen  Eartc  des 
orsgobirgischen  Bassins.     1867. 

Ormtrod,  G.  W.     On  the  traeea  of  Tin -streaming  in  the  rielnity  of 
^    Chngford.     1866. 


vonAnom. 


PftMW*,  R.  A.    On  Btcam,  as  the  moUvo  power  in  EnrUiiiuakcs  : 
Volcunocs,  und  on  the  cuvities  in  Uic  Enrth's  crast.     1860. 

Report.     Report  of  thp  Mining  fiuirej-ors  and  Ke^slran.     Qu 

ending  30th  fk-ptc>mber,  1H(5«, 

Keport.     The  Intematiunal  Horticultural  ExUibition  and  Bolunic 
Congress  held  in  London,  from  May  22nd  to  May  Slst,  lS"ttl 
Report  of  Proceediuge.     From  the  Committee  of  the   Botanifil 

Cungrcss. 


Sexe,S.A. 
1866. 


Mnrkor  efter  rai  liatid  i  omegnen  ai  Hardangerljoideii. 


Sehvi/n,  A.  E.  C.     Notes  on  tlio  Phj^aical  Geograpby,  Geology,  i 

Mineralogy  of  Victoria,     l&f)6. 

Sinobft*,  M.  R.  y.     LibroB  del  Ruber  de  ABtrouomia  del  rey  D. . 

foBBO  X.  do  Costilla.     Vol.  IV.     1866. 

Sinwmia,  A.     Nuove  OsBerraaonl  Gcologiehe  sulle  Rocoe  Ant 

citifero  delle  Alpi.     lSt!7. 

SmylJi,  Jl.  B.     Mining  and  Miucml   Stalistiea  of  the    Colony 
Victoria.     1866. 

Smyth,  W.  W.     A  Trentiee  oa  Coal  und  Coal-mining,     1887. 

SlaUbrrfj,  ]l.  F.     Udfiigt  ever   do  vasentligste  Forbedringer 
JemtilvJrkningcn  i  de  Beneatc  Decennier.     1866. 

Tthihnhhtff.  P.  lU.  Asio  Mineure.  Doseriplion  Physique  de  cettu 
contreo.     IV'.  I'artie.     U<?ologie.     Vol.  I.  -1667. 

Traill,  0.  W.     An  elementary  trcntiso  on  Quarta  and  Opal,  iuclui 
their  varietiea  ;  with  a  notice  of  the  prindpol  foreign  and  Britii 
localities  in  which  they  occur.     1867. 

War  Office  librarj'.  Index  to  the  several  articles  in  periodicd 
publications  received  in  the  Wur  Office  from  the  2Sth  December, 
1866,  to  the  27th  January,  1&67,  inclueive.   No.  1.    JiiQuarf 

18C7. 
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Whitfiehl,  R,  F.     Observations  on  the  Internal  Appendages  of 
Genus  Aln/jiai  with  a  notice  of  the  discovery  ofa  loop,  connecting 
the  spiral  cones.     1S60. 

Woodward,  S.  P.  A  Manual  of  the  MoUusca.  2nd  Edition,  reviawL 
From  Mt*sr»,  Virtue  ^  Co. 

Zniicliner,  L.  TJeber  das  Aller  der  Grauwackenschiefer  und  dcr 
briiunlieh-graucn  Knlkstoijie  von  Swioutomiisis  bei  Bodzentyn  im 
luelcer  Uebergangsgebirge.     1866. 

.     Ueber  die  rothen  iind  hnnten  Thono  und  die  ihnen  un' 

geordneten  Choder  im  siidwcstlichcn  Folen.     1866. 
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tier,  J.  E,     Cataloguo  dcscriptif  dee  Ancyloccras  apportenant  i 
I      I'etage  Nt'ocoiaicn  d'Eacragnolles  et  dea  Baasea-Alpes.     1S51, 

Heliuersca.  Explicntiona  de  la  cart«  g^logique  de  la  BusBio.  1865. 
(With  the  geolo^eal  Map.) 

iHerncanuscii,  A.  N,     Indicia  Genprum  Makcozoorum  primordia. 
2  vols.     1846-49. 

.     .     Supplemonta  et  Corrigeuda.     1  vol.     1852. 

Milue-Edwardfl.  A.  Recherches  anntoraiques  et  palJontolosriquca 
pouTBorrir  il'histoire  d«a  Oiseanx  Fossilea  de  lo  Franco.  Livrai- 
Boua  1,  2,  3.     1367. 

Palei>iitoI<igie  Frant^'aiae  on  de*criptioD  dea  aniiuawx  inverbSbres  foH- 
ailea  do  la  France.  Terrain  Crc'lace.  lirraiBon  22,  Tome  ViU. 
Zooplijtos.  Par  S[.  De  Froraentcl.  Teste,  1'.  16-18.  Atlas,  pi. 
61-72.     Junnury  1867. 

,     .      Livraison   23.      Tomo  VTI.     Echinidcs.     Par  M. 

e.Cottoau.     Texte,  f.  51-56.     Atlas,  pi.  lli)7-1204.     February 
1867. 
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Mat  22,  1867. 

Elias  J,  Beor,  Esq.,  Mining  Engineer,  Swansen ;  Himner  Edward 
Moore,  Esq.,  C.E.,  66  St.  Gcorgf'a-ruad,  Bclgravia,  S.W. ;  Henry 
Alleyne  Nicholson,  Esq.,  B.Sc.,  18  NicolBon- street,  Edinburgh; 
Ht-ury  Wangh,  Esq.,  C.E.,  Gninsbornugh,  Lineolnshire ;  and  the 
Rov.  Francis  Le  Grix  White,  St. A.,  Croxton  f  OTBonage,  Eccleshall, 
Staffordahirc,  wore  elected  Fellows. 

The  following  papers  were  read : — 

On  Ihe  BoNB-Ci.TEa  luar  Cbsrsi,  Zkbdvo,  aiul  Meluha,  in  t?ie 
Island  o/  Malta.  By  Captain  T.  A.  B.  Speatt,  R.N.,  C.B.,  F.E.8., 
F.G.8. 


I.  Introduction. 
II.  Tlie  MnElilak  Boue-csve. 
HI.  The  Zebbug  Ossiferoiu  Ontcrn. 


rV.  TlieMelllliaCiiTern. 
V.  Qenerul  Cimol  unions. 


k 


I.   iBTBODCCnOir. 

This  paper  was,  for  the  most  part,  written  several  yoars  ago,  but 
its  pubUualion  has  been  delnjfd  with  a  view  to  its  accompanying 
the  desi^ription  of  the  remains  of  the  extinct  animals  found  within 
the  soveral  caverns,  and  more  piirticularlj  the  detailed  deseription  of 
the  Elephtu  Mtliteiuis  (the  Pigmy  Elepl^it)  by  tlie  late  Dr.  Hugh 
falconer.  Hts  lamented  and  premature  death  causing  a  still  further 
delay,  it  is  now  presented  to  tho  Society  in  anticipation  of  the  im- 
mediate publication  of  Dr.  Falconer's  prepared  drawings  and  final 
notes  upon  tho  IJttle  Elephant,  with  other  posthumous  jiapera, 
under  the  editorship  of  his  friend  Dr.  lIurcMson,  F.R.8., — and 
also  in  anticipation  of  an  elaborate  paper  upon  the  same  subject, 
which  ia  being  prepared  by  Mr.  G.  Bask,  F.U.8.,  to  whom  the  bones 
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were  transferred  at  Br.  Falcoacr*s  dweaae.    The  bones  of  birds  have 
been  described  by  Mr.  W.  K.  Parker,  F^.S.  ftc.* 

n.  Tee  Maohlai  Boke-C4ve. 

The  flnt  of  tbeso  bone-cavea  was  diBcovercd  in  the  summer  of 
1856,  oD  the  south  coast  of  Utilta,  near  the  town  of  Cn^ndi.  Tlist 
part  of  the  couat,  for  a  distance  of  about  six  milos  od  I'ither  sde  of 
tho  cavern,  presents  a  line  of  almost  predpitoua  tliffs  or  bold  scarps, 
estendiag  from  Uarsa  Sciiroeco  Hay,  at  the  south-eastem  extremity 
of  Malta,  to  the  smoU  bay  Foum  el  Kieh,  at  the  norlh-westem  extre- 
mity and  tho  base  of  tho  Bi^ngomma  heights  or  plateau. 

These  bold  features  temiiiiato  above  in  two  distinct  plateaus  of 
nearly  equal  extent — tho  easttm  plateau  averaging-  a  hei^t  of  from 
300  to  350  feet  above  the  sea,  and  tho  western  averaging  about  &00 
feet  and  forming  the  summits  of  the  before-named  Beugcmina  height). 

Tho  strain  couatitutiug  these  two  plateaux  lie  nearly  horizoatal, 
there  being  a  elight  dip  to  tho  eastward  throughout ;  and  the  origin 
of  the  plateaux  is  plainly  due  to  the  upper  series  of  rather  aolt  strata 
that  rise  up  into  tho  upjier  or  wehlem  plateau  having  been  en- 
tirely swept  off  from  tho  lower  and  harder  strata  of  cahmi^nu 
sandslones  and  compact  limcatono  by  an  eDeroaehment  of  the  sea, 
when  it  must  have  long  remolued  about  that  level. 

It  was  therefore  the  exposure  of  tho  harder  stratum  of  limeeb^nc 
constituting  the  lowest  of  tho  sories  on  tho  coast,  near  the  vills^ 
and  well-known  Phosnioian  ruin  of  Crendi,  that  led  to  the  opening 
of  a  quarry  there  in  1B5S  for  a  durable  stone  suitable  for  the  con- 
etrnction  of  the  new  naval  dock,  and,  in  tho  autumn  of  tho  same  year, 
to  tho  unexpected  discovery  of  a  bone-cave  containing  remaiua  of 
the  Hippopotamus  and  other  animals.  1  therefore  adopted  the  Dome 
of  Crendi  to  distinguish  tho  locality  of  the  bone-oaye  and  qoairy, 
in  my  brief  notice  of  the  discovery  laid  before  the  Geological  Society 
in  1850. 

Tho  late  Mr.  Horner,  in  his  Presidential  Address  t«  the  Society 
in  1661,  consei.|uently  adopted  the  nameof  Creudi  also  for  this  quany 
and  cavern  iri  his  notice  of  the  interesting  discovery. 

As  Dr.  Leith  Adama,  F.G.6.,  who  arrived  in  Malta  aboat  two  years 
subsequent  to  the  first  disoovery  of  tho  cave,  and  whose  more  recent 
labours  amongst  its  debris  enoblcd  him  to  procure  similar  remains, 
and  to  learn  llio  history  of  tho  caveni  both  from  the  quarrymeii  sod 
myself,  adopted  the  local  name  of  Mnghlak,  in  a  notieD  which  he 
published  respecting  tlio  cavern  and  its  relics,  in  the  Royal  Dublin 
Society's  Journal  t  and  in  hia  Report  to  the  British  Association  ti 
geologists  have  in  consequence  a  somewhat  confused  fiimiliarity  with 
both  names  ;  it  is  therefore  necessary  for  me  to  point  out  that  they 
both  apply  to  the  same  quarry  and  cavern. 

At  about  the  same  level  as  the  Crendi  or  JCsgblak  cavern,  tho 
crest  diffi  overlooking  the  sea  on  both  sides  have  indications  of  the 

•  Tnnt.  Zool.  Soo.  vol.  ri.  p.  110, 

t    Vol.  IT,  p.    U. 

t  Britiih  AuocintioD  Ko|)OFt,  1860,  p.  3o9. 
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extension  of  tho  oavom  inwards  and  ontwarda  were  then  wailed  ap 
to  complete  the  cementing  of  its  sidee,  so  as  to  enable  it  to  retain 
wat*r. 

In  rcrooving  the  loose  soil  and  clnjr  from  tho  part  of  tho  envcm 
thus  broken  into  (for  it  woa  full  to  the  roof  with  yellow  and  gtvy 
sandy  clay,  without  any  stulactitcB,  or  stalagmi tic  floor,  BUchasexiaUd 
in  the  Hippopotamua-cavern  of  Uaghlnk),  a  quantity  of  fragments 
of  bones  and  toeth  of  at  least  two  species  of  EIrphas  (one  of  ordinary 
«ze,  but  tho  more  abundant  being  of  a  remarkable  pigmy  Bpctii-s), 
and  other  bones  of  extinct  animals  were  fouud  mingled  with  suli- 
angnlar  and  not  watorwom  fragments  of  the  parent  calcareous 
Bandstono  rock  in  which  this  fissure-like  cavern  ran,  the  bonoi  and 
fragments  being  generally  found  lying  upon  the  natural  floor  of 
tho  cavern.  These  had  been  thrown  out  confusedly  together  into 
an  accumulated  heap  of  soil  and  fragmenta  near  the  mouth  of  the 
tank,  and  remained  undisturbed  at  my  visit. 

As  on  eiaminlag  this  heap  of  cavo  soil  I  procured  a  considerable 
number  of  fragments  of  the  same  Pigmy  Elephant  as  I  had  seen  iu 
the  Library  Museum,  and  which  had  been  presented  a  short  time  pre- 
TionalybySiguorButtegieg,  the  proprietor  of  the  garden,  I  wasanxioua 
to  complete  tho  exploration  of  tho  parts  of  tho  cavern  that  had  been 
walled  up  ;  and  by  the  kind  permission  of  the  proprietor,  and  the  as- 
siatanco  of  hia  son,  Padre  Pietro,  I  had  the  cavern  reopened  on  each 
side  of  the  tank,  and  finally  traced  it  inwarda  to  a  distance  of 
about  75  feet.  It  was  then  traced  for  about  15  feet  on  the  other 
side  of  the  tank,  to  its  original  mouth  opening  out  into  the  side  of 
the  vuUey,  but  which  now  hes  completely  under  tlie  soil  and  roots  of 
the  fruit-trecB  growing  upon  the  lower  terrace  of  the  garden  at 
about  five  or  six  feet  only  above  the  level  of  the  rocky  torrent-bed 
that  meanders  through  the  valley.  TJie  cavern,  I  found,  ran  nearly 
horizontally  from  tho  ravino,  having  one  short  branch,  terminating 
in  a  aniall  chamber  na  seen  in  the  plan,  and  varied  in  height  from 
4i  to  5i  feet,  with  a  breadth  varying  from  Ij  to  2j  feet,  until  it 
became  contracted  to  a  few  inches  only. 

The  rcsidls  of  this  exploration,  and  a  8Ubser)Ucnt  rcsifting  of  the 
heap  of  soil  when  dry,  some  months  after,  by  the  express  desire  of 
the  late  Dr.  Falconer,  yielded  not  only  many  bonea  of  the  Pigmy 
Elephant,  but  also  a  complete  set  of  the  tusks  and  teeth  of  thu 
singidar  extinct  species,  in  ovejy  stage  of  growth,  mingled  with 
which  were  fragments  of  ivory,  that  had  evidently  formed  part  of 
the  tusk  of  a  much  larger  but  ordinar}' -sized  elephant ;  yet  none  of 
the  teeth  of  the  latter  were  found. 

All  those  fragments  bore  evidence,  more  or  less  marked,  of  fierce 
gnawing  by  some  camivoroua  animal,  apparently  not  larger  ihnn  a 
jackal.  But  it  became  apparent  to  nne  during  the  examination  of 
thege  fragments  that  they  (iiffcred  entirely  from  the  loi^  mamma- 
lian remains  from  Crendi  cavern,  and  that  it  in  fact  contained  no 
remains  of  Hippnpotamua. 

The  neeosaily  of  keeping  this  point  in  view,  and  the  importance 
of  identifying  its  relics,  aa  hoing.  distinct  from  those  of  the  Crendi 
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cavtfrn,  became  more  and  more  evident  as  tho  mcploration"  pra- 
greteed,  mnco  they  liad  now  bceomo  confused  together  in  all  locaJ 
ralloctions  and  in  the  local  noticce  of  theec  carems,  none  of  Ike 
writore  having  visited  ciithor  cavorn  ;  and  thna  all  idea  of  iheir  sjK'f -■il 
charactcrB,  aa  being  probably  indicative  of  two  distinct  geoloifical 
periods  or  condittona  of  the  island,  vas  lost  aighl  of. 

Resides  thi'»o  relics  of  the  Elephants,  there  were  fragments 
the  large  and  small  bones  of  aquatic  birds,  namely  two  gigantic 
Swans*,  and  of  a  Turtlo,  or  Tortoise,- — oa  also  some  few  bones  and 
JBWB  of  tho  MijOTV*  Melitewnt  fnnnd  in  the  C'rendi  cavern,  and 
another  species  of  Mt/nniit,  figured  by  Dr.  Carte  in  the  'Trans- 
actions '  of  the  Boyal  Dublin  Society. 


hi  I"      I 


IV.  The  Mklliiia  Cavbw. 
In  the  Spring  of  18G2  I  vraa  again  so  fortunate  as  to  find 


I 


veatigeB  of  another  bone-cave  in  Malta  (naniely,  near  tho  village 
MeUiha,  at  the  north  end  of  the  island),  a  report  of  the  existence  of 
which  had,  however,  been  communiealed  to  Lord  Dncie  and  inysi'lf, 
five  or  six  jcare  pre\'iou8ly,  by  Mr.  St.  John,  then  Depaty  Insficcior 
of  Police ;  but  our  eflorts  to  find  it  at  the  time  did  not  result  sucoees- 
fiilly,  as  the  discovery  was  made  more  than  20  years  previoualy,  aud 
but  a  few  fragments  of  it  had  been  seen  by  any  one  but  the  peasant 
who  found  it  and  utilized  its  de"bris  in  tho  walls  and  terraces  ha 
WLiB  ooastnicting  near  the  spot.  But  having  in  the  early  part  of 
1862  accidentally  seen  in  the  collection  of  local  fossils  made  by 
Signer  Pace,  of  the  Protestant  College,  a  fragment  of  the  tooth  of  a 
Hippopotamus,  which  ho  had  himself  recently  found  in  a  wall  under 
the  villngc  of  Mclliha,  I  was  induced  to  make  fnrtber  research  and 
inquiry  at  the  locidity  for  the  uhovc- mentioned  ossiferous  hreecia. 
Its  position  was  at  length  shown  to  mo,  at  about  200  yards  to  tho 
north  of  tho  church  or  chopel  of  Slelliha,  and  in  front  of  a  cnreruous 
clilf  that  fringes  the  north  erciit  of  tho  hill  there,  at  an  ek-vation  of 
about  300  feet  above  the  sea,  tho  old  chapel  itself  being  partly 
formed  within  one  of  these  shallow  caverns,  which  are  all  at  about 
the  same  level  as  tho  Crendi  caTomB,  and  were,  no  doubt,  originated 
l)y  the  same  cause  and  at  the  same  time,  the  present  sea-shore  under 
the  Melliha  cavems  being  only  from  200  to  300  yards  distant  from 
them.  Soaje  of  the  caverns  have  been  enlarged  and  utilized  as 
Btablos ;  and  others  were  converted  inte  rock  habitations,  or  tcimba, 
by  tho  ancient  inhabitants  of  this  part  of  Malta. 

The  bone-breccia  when  originally  discovered  at  Uelliha  was  fo' 
lying  at  a  distance  of  from  15  to  20  feet  and  more  in  front 
one  of  these  shallow  cavems,  thus  showing  that  the  roof  of  t 
cavern  must  have  extended  beyond  its  present  lijnils  at  tho  tinn 
when  the  bones  of  the  extinct  Hippopotamus  it  contained  wc 
carried  into  it;  also  the  breccia  lying  between  two  projecting 
angles  of  tho  olifT  is  hkewise  an  indication  of  the  fact  of  tho 
former  extension  of  the  cavern  beyond  its  present  area,  and  of  the 
great  antiquity  of  the  cavern  breccia  in  n  geological  point  of  view. 
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The  prpvioaaly  disturbed  pnrta  of  this  bone-breccia  I  found  mingled 
with  the  woJJs  of  thu  adjacent  terraces,  luid  pniourod  Iram  thoni 
two  bushels  of  bone-fragments,  amongat  which  were  Boveral  perfect 
teeth,  as  well  aa  many  fragments  of  tfclh  end  tusks  of  iUppiypo- 
tamtii,  OS  at  the  Croudi  Cavern,  bat  of  a  smaller  speeies. 

As  a  narrow  space  of  almut  ten  or  twelve  feet  in  length,  and  six 
or  eight  in  breadth,  existed  helwecn  a  terraced  road  recently  made, 
leading  (n  a  cemetery,  and  the  front  of  the  jiart  of  the  cnvem  that 
now  remains,  I  dug  down  there  to  verify  the  information  regarding 
Ibe  spot  at  which  the  osiiiferous  breccia  was  discovered,  and  wiih 
fortunate  in  finding  a  portion  of  tie  bone-breccia  atill  ih  f(('(,wliich 
I  broke  up  (more  of  it  lies  under  the  road),  and  found  it  also  to 
contain  fragmonla  of  bones  and  teeth  of  the  same  Nippopotaiiin/i  as 
did  the  scattered  fragments  of  the  debris  giilhered  from  the  adja- 
cent terraces  and  waUa.  No  remains  of  Iho  El^phnnt  were  found 
here.  Neither  were  any  small  bones,  such  as  those  of  Rodents  and 
Birds,  found  in  it,  or  in  any  of  the  scattered  fragineiits,  as  in  tho 
upper  stahigmitic  stratum  of  the  Crendi  cavern,  and  as  wna  found 
also  in  the  Zobbug  eavem,  commingled  with  the  Elephnnl- hones  ; 
bnt  the  bonc«  of  the  Birds  and  email  M'io.rit»  may  have  existed  in 
tho  oripnil  condition  of  the  floor  of  tho  Melliha  cavern  neverthe- 
less, although  not  contemporary  with  the  Hippopotamus,  since  wo 
Imvo  now  but  a.  fragmoutary  exhibition  of  it. 


V.  GEXEBiL  CoircLrsioss. 

The  Molliha  cavern,  like  the  Crendi  cavern,  seemed,  therefore, 
to  have  esdusivcly  contained  remains  of  Hijipo/inCamtia  only ;  for 
not  a  single  fragment  of  the  tusk  or  tooth  of  either  species  of  Ele- 
phant wR^  found  amongst  the  fragments  of  bone-breccia  to  indicate 
their  contemporary  existence  with  the  Hippopotamus,  although  there 
were  the  remains  of  many  individuals  of  tho  latter;  and  thus  the 
time  of  the  Melliha  cavern  seemed  to  have  been  associated  exclu- 
sively with  the  remaiiiB  of  mppnputamut  of  the  lower  stalagmitic 
Ftratuin  of  tho  Crendi  cavern,  rather  than  with  the  Zebbug  cavern, 
tie  remains  in  which  were  exclusively  those  of  the  Elephant :  and 
therefore  also  the  rehcs  in  the  latter  eavem  are  more  probably  linked 
with  the  Myoxvx  and  Bird  bonea,  and  existing  land  shells,  forming 
the  upper  stalagmitic  stratum  of  the  Crendi  cavern. 

It  is  remarkable  that  the  lower  part  of  the  Crendi  cavern,  and 
the  entire  bone  breccia  (at  present  found)  of  the  MeUiha  cavern,  are 
characterized  by  the  bones  and  teeth  of  the  Hippopotamus  only,  and 
the  Zebbug  Cavern  debris  by  only  Elephant- teeth,  tusks,  and  hones, 
to  the  exclusion  of  any  remains  of  Hipjjopotamus. 

Therefore  the  upper  stalagmitic  layer  of  the  Croudi  cavern,  con- 
taining existing  land  shells  imbedded  with  the  llodent  and  Bird 
hones,  seems  to  bring  the  latter,  and  the  associated  Pigmy  Elephant 
iif  the  Zebbug  eavem,  down  to  a  period  more  recent  than  the  Hippo- 
jMjtamus — in  fact,  to  a  distinct  and  later  geological  epoch  ;  for  had 
these  animals  nxisted  at  tho  same  time  with  the  Hippopolarans,  their 
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relics  would  have  been  foand  in  some  degree  commingled  in  these 

cftTernB. 

This  was  a  point  I  felt  it  especially  necessaiy  to  notice  when  Ibe 
remains  of  this  remarkable  little  species  of  extinct  Elephant  were 
exhibited  by  the  lato  Dr.  Falconer  and  myai'lf,  in  1862,  at  the 
Cambridge  Meeting  of  the  British  Association. 

It  therefore  opens  out  tho  following  questions : — What  wwre  the 
times,  and  what  were  the  special  conditions  of  Ihc  locality  faTouriog 
the  existence  of  each  large  species  of  Mammalia  ?  one  being  bo  dis- 
tinctly an  amphibious  animal,  and  moreover  an  animal  peculiar  to  a 
freabwatar  condition  not  now  in  any  way  indicated  by  tho  existing 
climate  and  ri'gion ;  and  tho  other  an  animal  exclusively  of  tho 
forest  and  land,  and  thus  indicating  the  existence,  at  one  tune,  of  a 
very  proximate,  if  not  entire  connexion  of  Malta  with  Eitn^  and 
AMcs,  by  land  that  must  have  existed  to  serve  as  a  higiiway  of 
migration  between  thom,  but  which  has  since  subsided  beneatb  the 
Meditcrrone-aa. 

These  euhmcrgcd  lands  are  rcaUy  now  indicated  by  the  bajak 
called  the  '■  Adventure  Ifank,"  discovered  by  Admiral  Smyth,  be- 
tween Tunis  and  the  north-west  part  of  Sicily,  as  one,  and  do 
doubt  the  most  importntit,  highway  of  migration  of  tbe.ae  extinct 
animals,  and  also  by  another  bank,  which  we  found  soon  after  the 
discovery  of  the  Elephant  Cuyem  of  Zebbug,  ss  a  well-deliiied,  hut 
more  deeply  Bubmcrgcd,  ridge,  connecting  the  south-oast*rn  end  of 
Malta  with  Tripoli,  and  which  I  have  named  the  "  Medina  Bonk." 
after  my  sliip,  •  Tho  Medina.' 

So  that  if  we  were  to  have  an  upheaval  of  about  2513  fathoms  of 
the  wholu  sea-bed  of  the  Malta  channel,  we  should  have  both  these 
banks  or  ridges  dry  land,  with  the  exception  of  a  narrow  chancel 
through  each,  that  would  not  ho  impsssablo  to  either  animal  at  thr 
seABonablo  times  for  migration  ;  and  Malta  would  be  connected  with 
Sicily,  ni)d  Sicily  with  Italy,  but  with  a  deep,  sicep-sided  and 
enclosed  sea  lying  between  these  upraised  banks,  vii.  between 
Sicily,  Malta,  Tunis,  and  Tripoli,  with  the  ostinct  volcanos  of  linoea 
Island  and  (iraham's  Shoal  on  either  Bide  of  the  basin,  to  show  that 
its  somewhat  crater-like  form,  aa  it  would  then  appear,  from  the 
abruptnesa  of  its  sides,  was  really  duo  to  proximate  volcanic  up- 
heaval and  downcast,  and  that  this  was  a.  basin  to  account  for  the 
origin  of  wliich  a  glacial  excavation  is  nut  necesBanr,  as  seems  to 
be  tho  creed  of  some  geoIogiBts  regarding  the  greater  part  of  each 
deep  depressions. 

And  I  am  induced  to  add  also,  in  rcBpcct  to  this  supposed  physical 
change  in  tho  relative  positions  of  land  and  sea,  that  it  moat  pro- 
bably existed  at  no  verj-  distant  geological  time,  and  that  it  bore  a 
remarkable  resemblance  to  the  Sea  of  Marmora,  with  its  Bosphoros 
and  Dardanelles  as  straits  connecting  it  with  the  Black  Sea  and 
Mediterranean.  For  ihcro  would  now  rt'main,  with  on  uplift  of  250 
fathoms  of  the  entire  Malta  strait,  a  deep  internal  sea,  nearly  200 
miles  long  and  OH  broad,  and  from  50  to  500  fathoms  deep,  and  with 
a  narrow  strait  between  the  Adventure  and  Medina  Banks,  connect- 
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Tig.  3. — Chart  ^viny  the  pofUion  of  the  Adrenture  and  Medina 
B<inl-»,  eonnecting  Sicily  with  Africa. 


N 


The  Bgum  HrnoW  llie  prCHpnt  depths  in  fathama.  The  doltnl  ]iai>  shows  the 
parts  of  ti>c  Malta  C\iaa\\e\  thnt  nould  be  ronvDrtcd  to  drj  land  bj  an  uplift  of 
200  fatlionie,  snd  Ihe  narrow  Stmila  that  would  rpmain  Ihroiich  the  AdTenturo 
and  Medina  Bankn.  Tlio  dwppst  water  is  indioftl*d  hy  tho  black  portioni,  the 
bonks  b;  the  dark  lint,  and  d)c  land  by  the  li^bt  shading. 


21)4 


rBocsBPisoB  or  the  osolooicai.  sociktt.        [Slay  H. 


L 


ing  this  boain  with  the  east  and  west  basinB  of  the  Ueditenaneaii 
(800  fig.  3). 

The  abundance  of  the  mnainB  of  Hippopolanivi  that  have  been 
aecuraulBted  in  tho  l[ii!ta  csvcras  lying  over  the  bold  coastline  of 
this  island,  as  nlso  in  the  eavema  over  tho  north  shore  of  Sicily, 
nnd  uliso  in  another  at  tho  level  of  the  sea  or,  indeed,  partially  below 
ita  level,  that  wns  discovered  bj  the  late  Dr.  Falconer  near  Sjracose, 
Hceins  therefore  to  point  to  the  necessary  existence  of  large  areas  of 
land  and  fresh  watur  when  these  Hippopotami  existed, in  great 
abundance,  as  wcU  as  of  abundant  vegelatinn  and  of  forests  at  that 
time.  The  late  Mr.  Leonard  Horner,  when  PreBidcnt  of  the  Geolo- 
gical Society,  in  referring  to  my  notice  of  the  discovery  of  the  Crendi 
cavern  with  such  abundant  remaina  of  Hippopatarnvji,  in  his  Addn!9» 
for  the  year  1861,  consequently  concaved  tint  a  largo  river  must 
have  dowod  between  Malta,  Sicily,  and  A&ica,  at  the  time  these 
creatures  were  so  numerona ;  and  Dr.  I«iUi  AUaras,  in  a  subsequent 
notice  of  the  Crendi  cavem,  adopla  tho  same  view,  and  thus  eon- 
siders  that  bold  coast  of  Ualta  to  represent  the  bank  of  an  ancient 
river. 

But  the  same  reasoning  and  conclusion,  if  sonnd  for  the  sonth 
^Ust  of  Malta  in  explanation  of  the  existetice  there  of  Hippopo- 
^Pmt"i.  muHt  bo  likewise  applied  to  the  north  coast  of  the  ielonil 
nnder  the  MoUiha  ciive,  and  likewiao  to  the  whole  of  the  north  and 
east  coast  of  Sicily  opposite  Palermo  and  Syracase,  where  stmiiar 
remiiiuB  are  found,  hut  in  much  greater  abundance ;  and  therefore  to 
suppose  that  a  river  meandered  round  all  tliese  coasts  at  one  time, 
Biuce  tho  known  caverns  with  Hijipopoiainiif  are  all  eoafined  to  iho 
coast,  involves  the  comhination  of  many  contingencies,  for  tho  moin- 
tenunce  and  confinement  of  such  a  river,  not  usu.illy  met  with,  nud 
certainly  not  indicaWd  by  the  geological  facts  and  physical  Centurea 
in  connexion  with  either  of  the  localities. 

1  therefore  am  induced  to  repeat  what  I  have  before  advanced, 
that  it  seems,  in  my  hurablo  judgment,  rather  to  point  to  a  fresh- 
water, or  perhaps  brnckish-water  condition  of  the  whole  Medilcr- 
raneau  area  at  that  time,  especially  as  we  find  these  ossiferous 
cavema  mainly  upon  tho  margin  of  its  steepest  coast-line :  and  sin- 
gularly too  they  are  mainly  over  the  deepest  parts  of  the  sea  ut 
present  surrounding  these  islands ;  jknd  thus  where  an  ojiposile  bank 
for  even  an  unusually  wide  river  is  in  no  way  identifiable  by  any 
existing  bank  or  submerged  ridge  within  those  deeps,  viz.  not 
within  a  distance  of  60  miles  directly  opposite  tho  Orcndi  Cavern, 
and  with  a  depth  of  600  fathoms  between,  nt  only  5  miles  from  the 
cavern.  And  opposite  to  the  Sicily  caverns  wo  must  cross  to  Sar- 
dinia and  Greece  for  such  a  feature,  there  being  from  SO  to  l&OO 
fathoms  between. 

The  different  elevations  of  those  eaves,  from  those  at  the  sea-level 
(as  the  Syracuse  cavern)  to  others  at  heights  of  from  300  to  6<X.i  feet 
above  it,  show  the  great  and  varied  movements  of  the  whole  land  that 
have  occurred  since  the  existence  of  these  creatures — that  is,  bolh 
npcasts  and  downcasts  of  considerable  amount. 
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Now,  us  Malta  and  Gozo  were  moat  probably  elevated  above  the 
sea  at  the  close  of  the  Uiuceue  period  (eince  there  is  no  indicutiou  of 
any  purely  marine  dcpoait  of  a  more  recent  time  wpon  them  anywhere), 
it  is  therefore  Tery  pcesibJc  that  the  cavemfl  formed  by  the  long 
autiou  of  the  sea  upon  the  first  upraised  zonea  may  contain  the  relics 
of  animals  of  more  than  one,  if  not  of  each,  subsequent  geological 
period;  aud  we  may  possibly  with  reoaon  infer  that  there  are 
sumt-  of  tbcm  witb  animal  remains  ehaructcristic  of  one  era  only, 
and  others  of  another,  aeeording  to  their  lotal  convenience,  at  tho 
Bovcral  periods,  for  the  resort  of  tho  associated  animals  of  prey,  and 
from  their  size  and  eituation  itc. 

Tlius  we  may  have  caverns  that,  although  formed  simultaneoualy 
and  at  tlie  same  level,  may  bo  found  lo  contain  now  the  dtibris  of 
extinct  animolx  of  distinct  geological  times,  precisely  as  seema  to  bo 
indicated  by  the  facts  before  noticed  in  reference  to  tho  distinct 
Uamnialia  that  characterize  the  Hippopotamus-oaTern  near  Crendi 
and  the  Elephant- caverns  near  Zebbug. 

Dr.  Leith  Adams  and  Captain  Ilutton  have  both  communicatoil, 
through  the  Geologicul  Magazine*,  that  they  have  found  tho  remainH 
of  the  Kiephant  in  tho  Mattered  debris  of  Bubangiilar  fragraenta  and 
red  earth  which  occur  in  fissures  and  hollows  in  various  porta  of 
the  island  of  Malta,  and  which  I  believe  to  be  duo  to  a  wavo 
of  tranalation  rather  than  to  river-floods,  and  to  have  resulted  from 
a  huge  wive-Btroke  from  tho  subsidence  of  neighbouring  lands,  or 
from  s  sudden  subsidence  of  the  greater  part  oi'  Malta  itself  below 
the  aea  at  a  very  recent  geological  period,  but  which  subsidence  waa 
of  too  short  a  duration  to  produce  a  purely  marine  deposit — since  no 
perfect  marine  shcU  is  common  to  any  of  the  debris,  allhough  entire 
land  shells  of  exiating  sjiecica  are  very  numerous. 

Therefore  the  Pigmy  Elephant  and  ita  associutea  seem  probably  to 
have  beeome  estinet  during  the  PoBt- Pliocene  period,  when  the  sub- 
sidence took  place ;  for  fragments  of  this  drift  deposit,  or  debris,  are 
fiiund  on  several  parts  of  the  low  coast  as  well  as  in  the  interior.  It 
closely  resembles  a  drill-deposit  that  occurs  along  the  whole  of  tho 
lower  part  of  tho  African  coast,  extending  between  Alexandria  and 
Tripoli,  in  which  marine  and  blown  sands  are  mingled  with  beds  of 
rc^  earth,  and  sometimes  small  subangular  liagments  of  the  adjacent 
rocks,  aa  well  as  entire  lajvi  sheila  in  tho  sandy  or  red  earthy  de- 
po«its,just  OS  occurs  in  the  ilaltii  drift-beds.  It  contains  no  entire 
murine  shells,  only  small  fragments  of  the  harder  marine  species, 
showing  that  no  Ininquil  condition  of  tho  waters  existed  for  any 
time  during  the  accumulation  of  this  drift,  but  that  it  is  clearly  due 
to  waves  of  translation  that  swept  the  adjacent  plains  and  lower 
hills  during  sudden  and  brief  submergences  that  have  occurred  on 
the  African  coast,  at  least  three  times  on  the  Tripoli  and  Cjreno 
coasts  and  other  places  eastward  towards  Alexandria,  as  I  have 
briefly  shown  in  the  Geological  Appendix  to  '  Travels  in  Crete,' 
voL  ii. 

The  most  instructive  of  these  beds  of  debris  on  the  coast  of  Malta 
•  V.il.  Ii.  p,  4Sfi,  «"d  Vol,  lii,  p.  Uii. 
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is  to  be  »ceii  on  the  north  side  of  the  Bay  of  McUiha,  where  a  beilof 
rod  vogctablo  soil  from  4  to  5  foot  thick,  with  HubaugijJar  fragmeaU 
of  the  parent  rock,  exists  in  a  sheltered  part  of  tho  baya  tittle  abore 
iho  eca-li^vel,  and  is  orerloin  by  irregnlar  beds  of  red  earthy  auid 
and  soft  oolcaroouB  sandstone,  that  can  be  traced  to  have  re«ched  a 
Iwight  of  nearly  50  foet,  and  much  more  in  other  parts. 

The  sand,  for  the  most  part,  aecma  to  be  an  admixture  of  blown 
iind  drifted  boach-sand,  and  to  contain  minuto  fragments  of  soa- 
shullg,  and  the  spines  of  sca-cgga,  the  most  abundant  of  all  liring 
cn>atarcs  in  tbo  shallows  of  tho  sua  surrounding  the  island;  atid  Ou 
only  entirt  tkelh  in  Aia  debrit  anyivJitrt  are  land  ihelU  of  exit 
tpteitii,  which  are  common. 

The  explanation  of  aucb  an  anomalous  admixture  of  only  miu 
Irngments  of  tho  marinu  fauna  aa  a  gonorol  characteristic,  bat  with 
entire  land  shells,  olthough  so  much  more  fragile,  can  only  be  ac- 
counted for  by  regarding  it  aa  the  result  of  a  huge  wave  that  sud- 
denly swept  over  the  surface  of  the  island,  and  was  probably  ac- 
companied by  a  short  subsidence.  For  the  doad  land  sheila, 
through  being  filled  with  air  when  caught  up  by  such  a  wave  aa  it 
rushed  over  the  surface  of  the  land,  would,  by  their  consequent 
groutcr  buoyancy  than  the  fragments  of  bones  and  stones  and  sur- 
face dobria  caught  up  with  them,  have  floated  with  the  silt  and 
lighter  matter,  and  thua  have  been  preserved  and  finally  deposited 
entire  with  tho  more  earthy  debria,  as  we  find  here,  and  exactly  as  I 
found  repeated  in  numerous  places  on  the  north  coast  of  Africa,  and 
without  any  indication  of  an  associated  tranquil  layer  or  bed,  or 
any  entire  marine  sbdl  to  indicate  a  subsidence  suHiuicntly  long 
to  have  caused  a  return  of  the  marine  fauna  to  it.  As  in  excavating 
the  new  and  old  naval  docks  at  Malta  the  same  bedn  of  rod  vegetable 
earth  and  fragments  of  surface  debria  with  land  sheila  were  found 
in  caverns  and  crevices  that  were  broken  into  at  20  feet  and  more 
bolow  tho  present  level  of  the  sea,  there  seems  reason  to  conclude 
that  the  island  has  not  risen  again  quite  to  the  level  it  reached  pre- 
viously to  thia  subsidence  and  wave-overflow  &om  which  I  preaumo 
the  debria  to  have  mainly  resulted. 

Now  I  am  strong  in  the  opinion  that  wo  must  give  wares  of  trans- 
lation their  duo  power  and  effect  in  contemplating  tho  origin  of  so 
high-level  aa  well  as  low-level  accumulations  of  similar  deTfris,  in' 
which  land  ahella  and  the  bones  of  land  animals  olono  exist  in  con- 
junction with  small  unworn  fragments  of  the  native  rock.  Wo  haro 
had  many  ovidencea  in  the  historic  and  even  recent  times  of  waves 
of  the  sea  havitjg  swept  over  lands  adjacent  to  the  coast  to  heights 
of  50  and  100  feet  during  carthquakca,  and  where  audden  but  com- 
paratively small  uprisings  or  subsidences  have  occurred,  aa  on  the 
coast  of  Peru  and  Chill. 

I  have  previously  shown  the  improbability  of  these  Malta  beds  of 
d^ris  having  resulted  from  any  ancient  local  river,  indcpondcst  of 
the  absence  of  any  roUed  pebbles  or  gravel  to  indicate  it  in  any 
manner-— or  even  from  lond-flooda,  which,  as  they  generally  fellow 
the  low  lands  bordering  rivers,  would,  I  consider,  havo  left  soma 
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rolled  material  iDtonnixcd  with  the  debris.  Next,  glacial  action 
cannot  have  been  their  origin  in  Malta — first,  &om  their  contaiiiiag 
no  tmnsjiorted  blocks  of  any  euo  to  require  or  indicate  such  a 
moving  power,  and.  eecondly,  because  glacial  conditioiiB  are  incon- 
BJstont  with  the  indications  of  a  pmlific  lond-fauua  and  vegetation 
that  must  have  existed  there,  from  the  l.irp:  quantity  of  the  larger 
species  of  land  sheila  {Hdix  &q.)  that  are  found  in  it,  independently 
of  the  Elephant -bone«  that  are  also  confusedly  iutcrminglud  in 
Uiese  beds  of  subaugular  frngmontH,  sand,  and  red  earth.  There- 
fore I  believe  that  a  wave  of  translation  wna  the  true  cause  of  these 
accumulations  of  fcinfi-«ftfH  (/riy(-A<*?*found  in  Malta  and  Africa,  and 
each  as  my  friend  Ur.  Busk,  F.R.S-,  has  stated  to  exist  also  at 
very  high  levels  in  Gibraltar;  and  I  believe  that  they  are  generally 
the  indications  of  sudden  uprisings  and  subsidences  of  lands  adjacent, 
or  of  the  loeaiities  themsetres,  that  have  caused  waves  of  translation 
and  accumulation,  when  unuecompajiied  by  any  tranquil  marine  bed 
or  marine  sheile,  except  such  aa  liiivo  been  confusedly  swept  up 
from  an  adjacent  shore.  And  this  general  discUBsion  of  lie  queation 
is  probablj-  not  out  of  place  here,  from  the  general  interest  existing 
regarding  such  beds  of  debris  and  drift,  and  which  glaciers,  tloods, 
and  waves  are  each  capable  of  producing,  without  doubt ;  bnt  each 
have  tUeLr  special  characters  and  influcnccB,  that  require  close' study  to 
,«()lve,  so  that  the  great  [Miwer  and  effeet  of  a  sea-wave  accompanying 
ddcnuprisingandeubsidencoe  of  broad  or  narrow  ureas  of  laud  may 
,ve  their  due  acknowledgment  in  the  past  as  in  present  timos. 


On  the  LoWEB  Lias  of  the  North-east  of  IkelaSD. 
By  Ualpb  Tate,  Esq.,  A.L.S.,  F.G.S. 

COITTBHTS. 


4.  Tlic  zone  of  AaOHimittt  anffulafui. 

T).  Tbc  tune  of  Amnn-nifca  Bvcktondi. 
0.  Thp  zone  of  BeUnmiltt  a/nitiii. 


1.  Introductian. 

2.  Section  at  Walcrloo.  Lome. 
8.  The  BHiB  of  Amnuinittii  planorha. 

\.  Introduction. — From  a  more  extended  survey  of  the  Liassic  strata 
in  the  province  of  Ulster  during  the  summer  of  ISCti  than  I  had  pre- 
viously made,  and  from  an  examination  of  the  fossils  of  tho  Lower 
Uus  of  that  area,  I  am  constrained  to  make  some  slight  modiflcalions 
of  my  views  on  the  correlation  of  tho  memhera  of  the  Lias  of 
Ireland,  as  given  in  a  paper  entitled  "  Tho  Liassic  strata  in  the 
neighbourhood  of  Belfast,"  published  in  tJio  Quarterly  Journal  of 
this  Society". 

In  that  paper  I  pointed  out  the  occurrence  of  beds  of  Bhretio  age, 
embracing  the  Aviailn-contorta  shales  and  the  White  Lias,  and  of 
beds  of  tho  age  of  the  Lower  Lias,  which  I  bod  regarded  as  equiva- 
lent to  tho  zone  ofvlHinioiii(MBi«i'7aii(/i  of  the  English  Liassic  series. 

I  Lave  examined  every  exposure  of  the  Lias  in  tho  north-east  of 
Ireland,  and  have  no  reason  to  take  esccplion  to  Sir  lliehard 
Griffith's  mapping  of  this  formation — that  is,  viewing  the  llhtetic 
series  as  a  subformation  of  the  Lias.  Bnt  tho  principal  portion  of 
•  Vol.  IX.  p.  103  [l^)- 
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the  laaa  belongs  to  the  AvicvJa-contorta  series,  which  is  inrariably 
the  undorlyiiig  Btruliiin  to  the  Lower  liaa ;  however,  on  the  ehorea 
of  Lough  Mourno  and  Lame  Lough,  and  on  the  coast  at  Boliiatoy 
and  Portrush,  the  baao  of  the  Lower  Lius  is  not  seen.  And  al- 
though the  shales  of  the  Avicala-eantorta  scriea  are  uauallf  coyered 
by  the  Lower  Lias,  yet,  on  the  other  hand,  they  are  the  last  to  dis- 
Blipear  in  the  thinning-ont  of  the  strata  between  the  New  Kcd  Sand- 
stone and  the  Whilo  Lunestono,  which  takes  place  beyond  tiamji. 
Point,  on  the  north-eaat*. 

With  regard  to  the  Lower  Lias,  I  have  several  emendations  to 
make — changes  of  slight  importance  when  pahcontology  is  a  secon- 
dary i»nsidcratiou,  but  at  the  present  of  some  viilue  as  exemplify- 
ing the  pcrsistoncy  of  faunas  over  a  largo  area,  and  elucidating  the 
nature  of  a  zone. 

The  Lower  Lias  in  Ireland  is  capable  of  division  into  fonr  mem- 
bers ;  the  first,  second,  and  third  diiiaiona  I  would  correLite  re- 
spectively with  the  zones  of  Ammoaitta  planorbU,  AmmoniM  aui/v- 
latug,  and  AmmoniUs  Buckland'i,  the  three  lowest  gronpe  of  the 
I^wer  Lias  in  the  Anglo-French  and  German  basins.  The  fourth 
Bone  represents  the  beds  of  the  Lower  lias  which  are  superior  to 
the  zone  of  Ammanita  Burl-laiidi. 

The  fii-^t  im\e,  that  o{  AinnwititfS  jJanorilii,  is  fairly  developed, 
but  is  queationiihly  separabie  from  the  second,  thut  of  Atfmo- 
niUi  anifiihitajt,  which  coiistilutea  the  greater  mass  of  the  Lower 
Lias,  and  is  most  frequently  the  only  portion  present.  The  third 
ZoaO;  that  of  Ai'itiiiiiiilts  Hio-klanili,  is  (paheuntologically)  eiu-ilv  Utbe 
distiugiiislied  from  the  zone  of  AminoniUs  ati;/iilaliis.  The  lonc  ut 
BeUiaiiiles  aeiitii4,  the  fourth  of  the  series,  represents  the  Belemnite- 
beds  of  the  Lower  Lias  of  France,  Uermaiiy,  and  England,  and  is 
the  highest  member  of  the  Irish  Lias  wliiih  I  have  seen ;  it  is  litho- 
logieally  and  palawmtologically  well  defiucd. 

2,  iScclian  at  Wulrrloo,  Ijunu. — This  section  ia  the  key  to  the 
reading  of  the  Liassic  strata  in  Ireland ;  and  I  regret  my  inability  to 
place  on  record  a  more  detailed  rejireBentation  of  this  fine  oUff- 
eeetion  than  is  here  given. 

I  may  observe  that  at  this  locality  the  Avimlo-amtorta  series  is, 
as  a  whole,  a  mass  of  indurated  grey  or  brown  marls,  some  few  beds 
of  wliith  are  oohtic,  and  oven  pisolitie  in  strnctnret;  there  is  here 
no  line  of  demarcation  between  the  beda  with  Avirula  eonlorta  and 
the  White  Lias ;  but  this  maybe  seen  elsewhere  in  Antrim.  The  base 
of  this  series  is  not  seen ;  hut  as  the  cliff,  known  by  the  name  of  Bank 
Heads,  100  feet  in  height,  is  entirely  composed  of  these  beda,  dipping 
at  aa  angle  of  27°,  their  thickness  cannot  be  less  than  50  feet,  and, 
from  other  data,  I  compute  the  thickness  of  the  Avie«Ja-c«nlorta 
series  at  about  120  feet. 

Superior  to  certain  grey  marls  are  :— 

1.  A  succession  of  whitish  marls  and  black  shales ;  these  contain 

'  Tlie  Amcvla-conlorta  series  nMppt'ari  in  Ihe  Tircreven  Burn,  on  llio  north- 
woHt,  and  a  little  be^nd  Colin  Qlen.  near  Belfful,  on  llio  soiith-WMt  ni  Ha 
liiEBii;  nrea,  t  iiuyt.  Joum,  GeoL  Sou.  vol.  ni.  p.  17  (1865). 
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no  fiissila,  but  tho  bods  serve  to  establish  a  lithological  transitioii 
£rom  the  Ai'icula-eanlorla  series  to  the  Lower  Lius. 

2.  Mitck  indnratod  ahulcs  with  flattened  spei.'iineiia  uf  Aminonttft 
planorhis,  and  a  few  Uollusca,  uboul  40  feet,  in  thickness.  These 
shales  represent  the  lone  of  AmwoniUspUinorbis. 

3.  Aq  alternation  of  sheUy  subcrj-dtalhne  limcBtonea  of  a  hlac-kish 
or  greyish  colour,  from  1  to  ^  feet  in  thiekuesB,  and  blue  marly  cloys 
varying  from  4  andQ  to  lOfect  in  thickncBS — the  whole  about  yj  feet. 
The  Umestonoa  iiro  very  fossihfiTous,  and  tho  fauna  is  that  whieh 
characterizes  the  zone  of  Ammimitfi  aiupdntiis. 

4.  Compact  blue  argillaceoua  limestones,  weathering  white,  charged 
with  Gr'iph'rn  inriin-'. 

A  few  feet  only  of  thia  zone  is  enpoaed  beneath  the  riused  aea- 
heacb  near  tho  Coast  Guard  Station. 

5.  In  the  Museum  of  the  Philosophical  und  Natural  History  Society 
at  Belfast,  theru  are  a  few  foasils  imbedded  in  a  micaceous  clay, 
obtained  near  Waterloo  at  low  water.  The  fossils  and  clay  are  liko 
those  of  LttUintoy,  where  the  beds,  hereafter  to  he  described,  are 
superior  to  those  yielding  Grypkcta  ineiima,  and  are  referable  to  tho 
zone  of  BthmniUg  neutus. 

3.  The  /tune  o/Ammonitea  planorbis, — There  are  few  sections  which 
exhibit  tho  Bcrie.t  embraced  from  tho  top  of  the  Now  Itod  Maria  lo 
the  fosailiferous  beds  yior  e^rellence  of  the  Lower  Liaa,  as  it  is  genc- 
rally  masked  aud  disturbed  by  shps.  But  iu  every  known  expo- 
sure, black  shales  with  few  fossils  arc  interposed  between  the  zone 
of  Ammonites  aii-iithilu^  and  the  Aviciilt'emilaiia  shales  and  marls. 
Thcao  black  shales  I  refer  lo  the  zone  of  Amnioniles  planorbh,  tho 
lithology  of  which,  in  other  parts  of  Europe,  aa  in  Ireland,  partakes 
more  of  the  nature  of  shale  than  of  limestone.  Its  fauna  is  not  c!ui- 
raeteristic,  and  it  is  only  when  contrasted  with  that  of  the  overlying 
Bono  that  it  is  worthy  of  note;  it  compri-5ea  a  few  species  of  the 
AfiexJa-conioiiu  scries,  possibly  a  few  peeuhar  forma,  and  some  spe- 
cies eomraoD  to  it  and  to  the  zone  of  Ammmiila  aiigiihiins.  If  in  the 
Avieuia-fontorta  zone  we  have  a  foreshadowing  of  Liussic  types  of 
life,  then  tho  fauna  of  the  AnimoniU-a-iihiiiorhis  zone  is  the  dawning 
of  the  rich  scries  called  Hcttnngian. 

The  "  Planorbia-bcds  "  are  readily  recognized  by  their  lithological 
characters  and  hy  tho  paucity  of  species ;  and  I  have  determined 
their  presence  in  the  following  locaUties ; — 

(1.)  Colin  Ghii,  Jivf.  mUes  soiilh-vesl  from  Bfl/nsl. — The  beds 
Noa,  3  and  4  of  this  Bcetion  •,  which  I  had  referred  doubtfully  to  tho 
Lower  Lias,  I  would  now  place  as  the  representatives  of  the  bed  No.  2 
of  the  Waterloo  section  t ;  they  consist  of  shales  and  shelly  limestone, 
of  an  aggregate  thickness  of  iJl  feet  3  inches,  which  overlie  Wliito 
Ijos.  and  are  subordinate  to  beds  of  tho  Ammonites-an-pilalas  zone. 

(2.)  WliitfJiend. — Similar  nhaly  beds  to  those  at  Colin  tJlcn  have 
been  observed  hy  my  valued  friend  J.  Anderson,  Esq.,  F.G.S.,  in  the 
nndercliff  of  this  locality,  whence  he  has  obtaiued  Ammonites  pla- 
norhia,  Mytilits  minutiii',  aud  Hemlpedlim. 

•  Quart.  Jouni.  QpoL  Soc.  vol.  b.  p.  lOO  (ISM).  t  Vidt  mpra. 
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(3.)  Otfiuti-m. — Beds  of  the  hoiizoa  of  tlio  AmmoitlUs-planerhii 
zone  arc  Been  in  tbo  Litll*?  Deer  Purk,  one  milo  south  of  Ulcnans, 
whore  the  following  Bucoession  can  be  made  out ; — 

a.  Bluck  shaloa  with  &  few  bauds  of  grey  urgillat'eous  Bantlstones, 

with  Sehizo'iiw  do'ifhiut,  Ai-icida  contorta,  ic. 
h.  drey  nnd  yollow  marly  eundstones. 

e.  Blaok,  shelly,  laminated  eandatonea,  with  Ottreit  irrt'jalarii. 
il.  Blue  clay,  \rith  nodtUar  and  hcdded  shelly  limesIouGs  contoiuinj; 
Awmo'iites  Johiatiini. 

Beds  6  and  c  reprosont  the  lioue  of  Ammoniita  filuttorltU ;  whilst 
the  shales  of  aeries  it  are  referable  to  tlie  Avieulii-cDiil'irCa  bcdi, 
which  comjiriae  a  largo  moiety  of  the  whole  scwtivu,  having  a 
thicknoss  of  about  40  feet*. 

(4.)  Garron  Point. — Here  the  "  Planorbis-Beries  "  IB  repposwited 
by  stiff  shules,  with  the  t'haract«riatic  Ammouite,  interposed  between 
the  Avleuta-eontarta  shules  unJ  the  limestone  and  arenuceouii  bods 
of  the  zone  of  Ammnnita  aiiyukiliis  with  CarJinin  ovalU.  The  Liu 
ia  very  much  reduced  in  thickness,  and  eiitirtdy  disappears  on  Hp- 
pronching  tlie  entrance  to  Glenariff  Glen,  to  the  west  of  this  locality. 

(5.)  I'oi-ti-uth. — The  remarkiihle  and  isolated  moss  of  Lias  at  tliis 
place,  which  hiis  been  the  subject  of  much  discussion,  coneists  of 
porecllanous  shales,  being  the  extreme  of  altcrationt  of  tte  soft 
shales  of  the  "  Plan orbia- zone ''  at  Colin  Glen  and  elsewherv,  of 
which  wctarooiiihoseB  indurated  ahalea  of  the  same  horixon  nt 
Wntcrloo  are  the  first  result. 

Oppeli,  writing  of  the  ■' Schioht«u  des  Ammonitts  augulalvj,'' 
states  that  "these  beds  appear  to  eJtist  in  the  north  of  IreUnd,  and 
ccrtainJy  on  the  eoast  at  l'ortruE<h,  from  which  locality  I  havo  seen 
in  the  coUcclion  of  Pmfesaor  John  Morris  an  example  of  na 
undoubted  Ammouitcs  ani/ulatua.''  Now  tliv  presence  of  a  single 
specimen  of  this  Ammoniu  ia  no  eridenco  that  the  bed  from  which  it 
was  obtained  belongs  to  the  zone  of  Ammuaites  mtgulata*,  as  this 
species  ranges  up  into  the  zone  of  Ammoniltt  Turneri,  whence  1 
hare  obtained  il,  at  Ashley,  near  Bristol. 

I  take  this  opportunity  to  explain  the  meaning  I  attiich  to  the 
term  sane.  The  Lias  can  couvenieutly  be  subdivided  into  loncs  or 
Binges,  characterized  by  organic  remains,  and  generally  by  Uthologicol 
filatures,  the  former  being  more  or  less  a  cunaei[uonco  of  the  condi- 
tions which  produced  the  latter;  and  thus  the  zones  mark  different 
conditions  of  soa-botlom  and  of  life.  Species  of  AnunimiUii  being 
the  most  restricted  in  range  of  the  common  fossils  of  the  Lias,  and, 
nioreoTer,  easily  identified,  have  been  selected  us  iih/iVm  (r»  tht  zoiKt ; 
hut  their  presence  nloue  docs  not  warrant  us  in  npsigning  this  lime* 
stone  to  the  zone  of  Ammanitts  angutat\i»,  or  that  olny  to  that  of 

"  Norlli  of  Gliniami.  ea  at  l.lip  Dwr  Pnrli,  llip  Amr'iila-<vnforla  rone  MHllaiiu 
n  ImiMLone  band  willi  Qitifiiim  Jihipfk-nm,  utiil  a  mpBgro  reprvcentAliT^  of  Ut# 
bonc-bod  fn  the  npi^libourli(n.id  of  Bi'llajt, 

f  "Tlip  true  Posiliun  of  tin-  MpluiiiorplKnipd  Liaj^wa*  Mtnblishcd  bv  Brjn\" 
Porllock,  Rep.  oil  Goul.  of  Dcrry.  p.  !)7  US43).     VWtl>t.'Brjoc'i^fa:. 

t  JunLformnLiun,  p.  34. 
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Ainmtmittt  Tvrnfn,  an  tbo  cn»6  moy  be ;  for  they  may  rongD  tlu'ougU 
several  loncs.  Anil  tho  Ammonite  which  [(ivea  its  numc  lo  ii  /one  is 
hut  (ine  of  miiuy  whitli  murk  a  dotcmrinuti;  atage  in  tho  lifo-hiistory  of 
the  formution.  HctiL'O  thu  zone  is  a.  noologicul  one,  and  signitii's  an 
iwaemMago  of  Bjjcdos,  and  not  the  ran  go  of  an  Amnwiiitr, ;  and, 
whether  you  call  it  Lias  a.  Lias  /3,  So.,  or  the  zones  of  Ammoniies 
/iJiiiKirbif,  j^bimuiniUs  iiiw/it/dliiti,  &i}.,  the  euecfssion  of  faunas  iu  tho 
I-ower  Liaa  still  remoina  patent,  and  it  is  to  tlieao  aevoral  faunas 
that  the  U.-rm  "  Amniooitc-iuno  "  is  ajiplied. 

I  un  of  opinion  Uint  the  Portrush  rock  belongs  to  the  zone  of 
Ammonites  plitnorhii.  The  fossils  ore  few  in  number,  and  we  some- 
what indeterminablo;  and  though  I  have  carefully  studied  a  luTgo 
series  collected  liy  the  late  R-  MacAdam,  F.G.S.,  and  have  observed 
others  111  fihi,  yel  I  can  only  eniimerate,  from  personal  inapettiou, 
six  species  as  composing  the  fiiiina  of  the  Portrush  Itock.  Porlloek 
cites  12  species  from  it;  these  are  reduced  by  tlio  ohiiiination  of 
fyaovfjas  to  10  ;  and  one  is  given  duiilitfully  as  from  thai  rock  ;  4  of 
tho  !J  have  come  under  my  obscrvulion,  leamg  5  on  that  geologist's 
authority. 

The  species  are : — Ammonitet  avipdatat  I  (very  rare)  ;  A.  John- 
iloni\  (very abundant);  A. nrmnlnf? ;  Prctm  vhiiineim  \ ;  Linia actih- 
eoita'.;  L.yiintlciif;  Mi/tiliis  miinrini^Hcomiaony,  Ai'iaila  infff/uivahh; 
Pfwt'ut.mija  vfiilrieosa  ;  Canlinut  ot/nlu  '. ;  and  Paaopan  don(jata. 

Taiile  of  Ihe  Fossiij)  of  l/ui  Zonk  of  Amuohites  flanoruis. 
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TUe  proportion  of  the  numbor  of  Hpeciea  peculiar  to  tlie  lone  to 
tlioae  oppeiiring  in  higher  horiions  is  great  compared  with  that 
observed  ia  other  Jiataiuts  ;  thiia  Terqucm  unJ  Piette  enumerate  67 
spcfies  belonging  to  this  zone,  only  51  of  which  are  Bpecial  to  it, 
whilst  5B  pnaa  to  BUpprior  horizons,  and,  moreoTiT,  2  of  the  9, 
though  coutiucd  to  thi.'  '•  riiinorbis-zonp  "  in  the  east  of  France, 
arc  fossils  of  higher  Btuges  in  other  paria  of  Europe.  Thus  the 
«one  of  Jill  in  oil  id's  p!aiiorl>!»  is  really  wanting  iu  paloKiDtological 
ehnrueters  ;  even  the  Ammonite  which  gives  ita  name  to  the  sei  of 
beds  is  nut  peculiar  to  it,  and  the  hoi'izon  is  recognized,  iudependentljr 
of  its  position  and  lithology,  by  the  absence  of  certain  forms  rather 
than  by  iin  nsseniblagc  of  fipecies. 

4.  T/i(  %u»t  nf  Anmionitea  angulatus. — That  portion  of  the  Lower 
Lias  of  Irolimd  which  is  undoubtedly  the  rtpi-csentativo  of  the 
Infra-liiis  (true)  of  tho  Continent,  comprises,  a?  before  stated,  the 
gri'iiter  mass  of  that  formation.  Tho  none  attaios  ita  greats,  de- 
velopment, in  thickness  and  in  organic  remains,  on  the  cast  ooast 
of  Antrim  (where  it  iseiposed),  on  the  eastern  shore  of  Lome  Lough, 
at  Waterloo,  Lame,  at  Glenarra,  and  at  a  few  other  localities.  It 
conaifta  at  these  places  of  a  scries  of  thinly  bedded  fdielly  lime- 
stones alternating  with  marls  or  clays,  and  at  Waterloo  is  not  less 
than  30  foot  \n  thickness.  This  Koue  is  represented  in  Colin  Gleo 
near  Belfast  l>y  1  foot  of  calcareous  iiiurl,  the  fossils  of  which, 
though  not  numerous,  are  those  whiuh  characleriie  the  highly 
foasiliferous  beds  of  Uio  before-mentioned  localities. 

In  tho  north-west  extremity  of  tho  Liassic  area,  as  at  Craig  and 
Gortmore,  and  in  tho  Tirerevoii  Bum,  the  rock  is  a  calcaroona  grit. 
General  Portloek,  who  obtained  many  fossils  fi'om  this  grit,  stated* 
that  they  were  waiiting  in  the  other  localities.  This  is  no  longer 
true,  as  I  have  found  all  the  species  in  tlie  shelly  limestones  of 
Island  Magec,  Glcnarm,  d'C. 

Tho  fossils  of  the  Ammon'tfS-niiiiiilat'ia  Eone  have  be*n  exten- 
sively collected,  cspeciaUy  at  Island  Magee,  where  the  beds  occupy, 
at  the  base  of  the  Cretaceous  escarpment,  a  narrow  strip  of  low  ground 
extending  for  about  a  (juarter  of  a  mile  along  the  east  shore  of  Lanie 
Lough,  opposite  to  tho  hamlet  of  llagheraiaornc.  The  numbor  of 
species  obtained  amounts  to  98 ;  the  most  characteristic  of  these,  the 
majority  of  which  may  be  collected  by  hundred*,  are : — 

Ammonitex  Johiutoiii,  Sow.  (.'I.  intermcdltis,  Portloek) ;  Cerithium 
jraiHm.Torq. ;  C.  Semelf,  H'Ovh.;  Turi-Urlla  iii'/nuiln.Tcrii.;  Pha- 
xinnell'i  Morenn/nna,  Piette  ;  Tiir/'o  sulKlet/imx,  D'Orb. ;  Aclteonina 
frnijUis,  Dunker,  sp.,  Oslreii  irre-iiiJiii-ia ;  Tfrqueviia  nrlttia,  (Juenst,, 
sp, ;  Limn  ijigaalifa.  Sow.;  L.  pvnetata,^ow.;  L.  TVr^Kont,  Tate; 
L,  aciilicosl",  lliinst. ;  L.  J/fttiinqieiisin,  Tqni. ;  Lrdii  Iriiiti-ilrinUi, 
Piette  ;  Axf'irtf  cnnsohriiia.  Chap.  &  Dew. ;  Cardini'i  ovalis,  Stiitch- 
bury ;  Unirardivm  (vel  Larina)  cnrflioidtn,  Phill.,  sp. ;  C'i'iaris  Rl- 
vranlal,  \Vr. ;  I'enltierimts  liriareua.  Mill.;  Mmiliivaltia  Jiaiineif 
Chap.  &  Dow. :   and  SerjiiJii  sofialis,  Goldf.t 

fievei'al  of  the  speciea  giveji  in  tlio  above  list  of  fossils  are  known 

*  Loc.eit.  p.  130.  t  For  acomplctc  list  of  spvciMtce  pp.  311-313. 
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in  this  coTiiitry  as  good  forma  of  the  "  Bucklondi-  or  Lima-beda  ;" 
but  I  cannot  now  regard  them  as  n  proof  that  tho  beda  eonlJiining 
them  belong  to  that  series.  I  so  pluccd  this  :!one  in  my  former 
paper  i  thia  error  arose  from  ua  imperfect  kuowlodgeof  [lie  famm  of 
the  A'liiaonites-aiigtdalus  zone;  but  the  thorough  ncquaintanco 
which  I  now  have  of  it  enables  mo  to  rectify  tho  mistake. 

The  fauna  viewed  as  a  n'liole  is  Hettau^^an  ;  that  is,  it  ia  identical 
with  that  of  the  Grt«  infralinsiquo  do  Hettange,  ■«ith  that  of  the 
Kone  of  AmmomUt  Mortama  of  the  Cote  d'Or,  and  that  of  beds 
which  in  other  districts  are  known  by  local  names,  but  all  of  which 
represent  one  stage  in  the  vortical  aeries  of  the  IJasaic  deposits,  and 
are  inferior  to  the  beds  with  Ammonhtt  BuxlcUindi  and  Lima  ijiyanttji. 

5.  TA^^oii^o/ Ammonites  Bucklondi. — At  Waterloo,  Larne,  oom.- 
pact  blue  limestones  with  thin  shaly  band^,  and  containing  Gn/jj/icea 
incriri'a,  overlie  the  shelly  limestones  of  the  "  AngulatuB-zonc  ;"  and 
tho  stratigraphical  superiority  of  a  series  of  beds  chiii'ged  with 
Oi-ijiihira  (it  Olynn,  tivo  miles  south  of  Lame,  to  tho  Aiigulutus- 
beds  is  incontestabie.  Again,  beneath  tho  "Hibernian  Cireenaand," 
in  tbeTircrovcn  Eum,  Downhill,  I*ndoiitieiTy,  limestones  and  shales 
Mmilar  to  those  at  WiLtcrloo,  and  containing  (rriiii/nni,  are  to  be  seen 
resting  on  tho  caleareous  grits  jiecidiurlu  the  north -west  of  tile  Liassio 
aiiii,  which  I  have  referred  to  the  zone  oi  AtnnwnUrs  niujnhihig. 

These  beds,  ebaracterized  by  Gri/jili'im  iiu-iiri<a,  constitute  a  higher 
horizon  than  the  shelly  limestones  of  the  "  Angulntus-zonc,''  and  are 
eeparablo  from  tliom  by  li  tho  logical  aui.l  pakeoiitologicid  features. 

The  Gri/iikfFit  aniuifa  (G.  iiwiirra)  is  the  ever- accompanying 
fossil  to  Iboso  characteristic  of  this  zone;  it  occurs  in  great  profusion, 
and  is  in  striking  apposition  to  tho  Ontrcn  irrer/uluris,  one  of  tho  domi- 
nnnt  forms  of  the  '■  Aiipulatna-beds  "  below.  Gri/fihirH  arcoala  is 
unqiieetionably  here  and  there  a  fossil  of  tho  zone  of  AinK'uailcs  un- 
guliiliis,  but  is  of  rare  occurrence.  In  England  I  record  it  as  very 
rare  in  tho  "  Angtdalw-zoDfi"  at  Mnrton,  Lincolnshire;  Torqnem 
quotes  it  as  trh  rare  from  the  same  horizon. 

If  Mr.  John  Jones's  notion,  that  Ostrtn  irrcQiilariK  and  Onjpkien 
infuri'ii.  are  but  different  states  of  the  same  species,  be  true,  then  it 
favours,  keeping  in  view  the  refilrietcd  range  of  these  two  forms, 
the  supposition  that  the  zones  of  Amiiwnili-s  niii/idutiis  and  A.  Burk- 
liiii'i!  are  contemporaneons  in  tho  same  region.  The  marked  varia- 
tions of  form  of  the  .iggregato  species  conveniently  ilesignnted 
Oalrta  rfri/^iJiiis,  Linuicus,  thus  would  arise  fram  difference  in  habitat, 
the  subspoties  0.  io-er/tilaris  being  the  shore  form,  aud  O.arcimta 
{(rryphai.  huv-rvu)  representing  that  of  tho  deejier  water.  This 
may  be  correct;  for  the  large  Uasteropod  fauna  of  thcione  of  Am- 
monites tiii'jttlatus  demonstrates  that  tho  beds  of  that  series  were 
deposited  in  comparatively  shallow  water,  whilst  those  of  the 
Animoniles-BwckJamli  zone,  with  few  Oastoropods  and  nnnieroua 
Cephalopods,  were  accumulated  in  deeper  seas.  The  more  frequently 
occurring  species  are  : — AmmanitfS  BucMandi,  A.  tunieostala^,  Onlrca 

I[Or;iiifi'Ki)  nrcimtii,   L'lcinn  ovaHs,   CnriUniu  Ltaleri,  Phurotuiiiaria 
nmilit,  Peiitacrimus  bu^'Jiiformif,  and  Mmllivaltia  liti'met'} 
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6.  Hie  Zone  of  Belpmnites  acutns. — In  tho  BiiiaU  buy  of  BaUiolor, 
the  base  of  the  White  UmestouG  is  conglomeratic,  and  ineasQna 
1  foot  ia  thiokni^ss ;  it  rests  on  blnek  niicnceous  clays,  %nth  eomo 
onleareous  nodules  nnd  numerous  speeimons  of  BeltmniU*  ofutiu, 
Tho  njnjorily  of  the  lossils,  principally  Ammonites  enclosed  in  ral- 
cnrcona  nodules,  which  aro  offered  for  stilc  ut  tbo  Giant's  Caa«e- 
wuy,  nro  ofjtoined  duriug  tho  winttT  on  tUo  shore  nt  BoUintuV; 
th(«o  1  have  no  doubt  nro  derived  from  submerged  bedn  of  this  rone. 

Table  of  Fossils  of  the  Zokb  of  Belejisites  acutuo. 


i 


In  luwer 

Ipmial 
to  the 

■ 

lliii'klnndi  (jiiv.)    

• 

• 

■■■>■• 

B.  ttbbrerititiu,  I\irHoel. 

PleuroWinaria  ■imil«     

> 

Trodiiu  Angiiens.  Portlotk. 

Pluutnnnlliil'attrnum.n.ip. 

TiuriwUfl  |"Ti'iii«n    

■  1 1- 1 1 

OrypbiEaoytnbium.AipfJw'it. 

, 

L.  allcmiuis,  IWttoct, 

t 

■ 

Cucallm  nunilLila.  Aiitfanh 

• 

A.  UtragaOB,  IWHoeJt, 

■ 

< 

t 

Mrtilue  loincllosus,  Tqjn.  ^. 

« 

t 

f 

ni]nn)i.io(t[uni  ponderosiini 

• 

■ 

Unio,  Portbct. 

!  Ooniooivn  rlionibifers   .. .. 

• 

.? 

Pliolndoii]^~a  longtrrutrU    ■  ■ 

• 

• 

• 

Sangiiiaotaria  undalata. . . . 

4 

Waterloo  (Ki'lfnst  Miis^iim' 

* 

PoiBibly  WaMArirHin  ptr/o- 
Tfi'a. 

I  Wttliibeiinift  porioratB   . . . . 

• 

BiOlJiiioy  (Bi'lfuM  Muwam) 
Coll.  Mr.  \V.  Gray. 

■ 

UoDtlifsltin  Hoinivi?   

■ 



BkUwI  MllEfum. 

Clays  of  the  Bamo  character  aro  oxposed  st  low  water  on  lb*- 
coast  ot  C'asllu  Ciehester,  CairiokfcTgus,  and  near  the  cojtst-guaid 
statiou,  Wftterluo,  Lame,  both  localities  in  tho  CO.  Antrim. 

There  is  no  pusitiro  evidence  of  the  enpeiior  position  of  thes» 
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micaceous  tkys  to  the  "  Buoklondi-beda  :"  for  at  Bnlliiitoy  no  lu- 
fi-rior  zone  ia  exposed,  and  at  Castle  Cicheater  no  clear  doimward 
sutcesaioa  from  the  "  Belemnite-betU'"  can  bo  made  out ;  and  I  have 
yi-t  to  loam  more  of  the  rfaj-s  at  Waterloo,  ivhieh,  from  their  posi- 
tion and  the  dip  of  the  underlying  strata,  undoubtedly  ropose  on 
the  limestone  with  Gr'iph-eii  incurva.  The  fossils  of  theao  clays  are 
indicative  of  im  horizon  on  tlie  piii'ullel  of,  or  newer  than,  that  of 
Ammo7iile»  Turner!,  whiih  elsewhero  ia  the  nest  higher  «one  to  that 
of  Amiiwniies  Bucklaiu/i.  This  is  to  be  inferred  from  the  presence 
of  HelemnitcB  alone,  which  "  are  almost  never  absent  from  the  sec- 
tion till  we  roaoh  the  zone  of  Aiiinioniifs  Buddimdi.  Only  in  the 
upfier  part  of  thie  zona  have  they  been  found  "  ■. 

Though  JS<hi>iiLik.i  aciihtt  and  B.  peniciHatiis  characterize  in  Eng- 
land the  ^onea  of  Ammowtet  Turneri  and  A.  oll'mm,  yet,  from  Iho 
fact  of  Iheir  association  in  Ireland  mth  Uipjiiipudhim  jjoiiiJa-omuii 
and    Aiiiinoiiile)!  aniiatm,  belonging  to  the  isone  of  A.  ritricmliilii», 
and  with  other  speeiea  ranging  Ibrouglioiit  the  upper  purt  of  the 
J  Iiowcr  Lias,  I  cannot  regard  the  days  conaining  them  us  belonging  to 
tsjiy  one  of  tlie  zones  of  the  Lowit  I^i<ia  superior  to  the  "  Bucklandi- 
(l>eds." 


3.  Oa  tht  FosstUFSRODB  Bevklopkbkt  of  the  Zoire  of  Anvmowtea 
ani/ulatiu,  t^chloth.,  m  Goeat  B41TAIK.  ^y  Ralph  Taib,  Esq., 
A.L,S.,  I-'.G.S. 

Contests. 


^ 


I.  IntrodiicItoQ. 
II.  OmjirenwH  of  Ilie  Zoae  otAm^no- 

1.  Iralanil. 

2.  M&rlon.  Lincolnshiro. 

3.  Warwi. ■kill ire. 

4.  JJurfli  Gli)uw*terBliin>. 

5.  Bromstlo,  Glniiiorgnnahirc. 
m.  The  SuUim  S\i>ae. 


rV.  Linseio  beds  inforinr  to  the  Lime- 
slone*  of  tho  .^nl  moii  rfe»-B"fi- 
landi  Zoao  in  the  Uristol  Dii- 
triot. 

V.  The  Zout  of  AmmoJiifn  mgHlafui 
in  Dor»lalii™. 

TI.  Table  <if  Brilish  Poasils  rrom  Ihu 
Zuno  of  Aiiivionifea  ungtilatita. 

VII.  Dcacriplioni  of  new  ipooipa. 


I.  IsTnoncrrroN. 

'Tek  beds  comprised  between  the  Ai'iaila-conlorta  aeries  and  tho 
limestonea  of  the  zone  of  Aiiiintiiiiles  Bvcldamll  vel  hisulcnfiin 
have  been  divided  into  two  lith'ilogieal  horizons,  tho  lower  of  wbieii, 
tljat  of  Ammoiiil'Ji  plauorhU,  prepeuta  no  murkod  zoological  faeies 
when  contrasted  with  the  upper,  Ibut  of  A.  ti-.ij/uJaiiig,  which  hus 
a  fauna  exceeding  in  riehness  of  ^peeies  the  reniaindor  of  the  Lower 
Lin.*-  The  term  ■■  Infia-liiLi  ''  bus  been  given  to  this  group  of  beds ; 
but  as  its  itpphcabilily  varies  with  the  classifieatory  views  of  indi- 
vidual authors,  it  seems,  therefore,  inadmiseiblo  ;  and,  in  my  opinion, 
that  of  "Hottangian,"  as  suggested  by  Prof.  Rcneviert,  ahould  bo 
used  instead. 

The  classification  of  tho  members  of  the  Liaa  would  Uipn  Btand 
thus  :— 

•  PliUUp»."LiaBaicBplemnilCT."Moii.P«1.8ae.for  ISM.p.Mi  Infill. 

t  LUntraliiis  (lea  Aiprn  TsodoiM*,  Jiull,  Soc.  Ofol,  do  Fr.  vol.  ni.  I  "IW, 
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FunnnlioiiK. 

Oroui>«. 

Zunra. 

U|iiior  Lisa. 
Middle  L>B», 

^ 

J.  Tatki'ftaivs. 

I 

Bciiniiiilc- 

A.  oij/nofvt. 

F 

b«l..                  ^ 

A.  offfttniK 

tAWcr  LlDi. 

A.  Tnr«rri. 

• 

Aricluiii. 

A,  Bi'i-HitnJi, 

» 

-,  ..        .                      \  A.  miiiuln/Ht. 

ATioula- 

1 

1 

\Vliiw  Lias  («nuu  Striitt), 

oontatta  Sena, 

L 

Afkufti  coatbrta^ 

In  Engliind  tho  Hettanpftn  series  contains  a  well -developed  «me 
at  AmmimiUt i>ln>iorbif,  whilst  according  to  Dr.  Wright'  "  the  tunc 
of  Ammonites  uw/ululus,  so  for  as  it  lias  been  eicpoecd,  appears  to 
be  imperfectly  developed  in  the  British  lales ;  and  from  the  difficnlly 
fxpcrientcd  iu  separating  its  beds  from  the  Bucklandi- scries,  thiT 
were  grouped  with  the  latter  in  my  memoir." 

This  difficulty  I  have  been  enabled  to  overcome ;  and  the  determi- 
nation of  the  zone  of .-]  in  i»oiii/Man<7i(/H(iM -with  its  charnctcrislicfaiom, 
in  the  localities  hereafter  to  be  mentioned,  rests  on  lithological,  streti- 
grapbiual,  or  polfflontological  e\idenee,  or  on  a  combinatJoE  of  ttro 
or  all  of  these  indirM  to  the  ago  of  the  horizon  in  question. 

n.  OccrnitENCEa  OF  ruE  ZoSE  of  Aioiokiies  AKQCT,ijrs. 

1.  Ireland, — ThedcvclopmcTitof  Ihianonein  the  neighbonrhoodf  of 
Lanifl,  Belfast,  Glcnarm,  and  other  plucee  in  the  counties  of  .intrira 
Bud  Londonderry  has  been  iminted  out  in  my  previous  paper  t. 
The  section  at  Waterloo,  Lurne,  I  would  employ  as  t^'pical  for 
the  rest  of  Great  Britain ;  for  there  the  fauna  is  rich  and  charsc- 
leriatic,  iho  hthology  is  diatioct,  and  tho  stiiitigraphical  position 
well-definod. 

The  fossils  from  tho  norlh*east  of  Ireland  are  given  in  column  I 
of  tho  Table,  pp.  311-313. 

2.  Marlon,  near  Uaimhormigh,  Lincolnshire. — The  palicontologicnl 
evidence  of  the  presence  of  tliia  zone  in  the  above  locality,  consists  in 
a  larjie  collection  of  fossils  made  by  Mcsbis.  F.  M.  Burton,  F.G.S., 
and  H.  Wnugh,  F.G.S. ,  on  the  line  of  railway  from  GainsboroUf^b  to 
Lincoln.  No  continuous  section  ia  esposed  ;  bnltho  dull-blue  eurlby 
and  shelly  limestones  yielding  the  oi^anic  remains  are  kno\vn  to 
occupy  a  position  in  termed  in  I  e  between  the  marly  clays  and  shales 
with  Aiii'iioiiitrt  pliinorhii  and  tho  bhio  compacl  limestones  of  ihc 
"  Butklandi  scries ;"  wbikt  Uthologically  and  pahcontologically  they 
present  llio  closest  anidogy  to  those  of  tho  stono  of  Ammonilu  an- 
^»?a(iis  of  several  localities  in  Antrim. 

Tlie  fossils  from  this  locahty  arc  given  in  column  2  of  the  Table. 

3.  WartL>ic!i-sh're. — "  This  zone  was  well  exposed  in  tlic  Harbury 

•  British  Fo»ml  EchiuodcrnialB,  toL  ii.  p.  83  (Pal.  Sot  18631. 
t  Ante.  p.  302, 
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cutUog  of  the  Great  Western  Railway,  nenr  Warwick,  allhougli  very 
few  SlolluBCft  besides  AmmoniUs  anrjiilaiu*  wore  obtnincd  tiierolrom" 
(Wriglit  •).  One  of  the  commonest  epocies  is  LiiiM  turcincla,  Sthloth., 
a  very  diaractoristic  fossil  of  the  zone. 

4.  North  Glvuuslcrshin.—iiUHiks  of  eiialy  limostonea  from  Down 
Hatherlj,  Gloucester,  forwarded  to  mo  by  the  llfiv.  1".  U.  liiodie, 
F.G.8.,  for  e.tamination  of  the  Gostcropods  exposed  on  thcii'  wt-a- 
Ihered  snrfacos,  arc  refcntblo  from  their  fossil  tduteuts  to  the  zone  of 
Aminonifts  (nii/ulatiis.  These  lirawitoua  blocks  wcro  obtained  in 
drain -cuttings  and  tho  like,  for  ao  open  soctiou  of  the  beds  is  to  bo 
met  with  ;  und  they  would  uppear  to  occupy  a  position  beneath  tho 
"  Bucklandi-beds  "  (whii'h  ntar  Churthdown  uro  seen  dipping  to  tho 
Houth-eaat),  and  above  \\io  Avirtilii-coiiloi-lti  series  of  Waiiilode  (which 
JB  io  the  lino  of  dip,  and  to  the  north-west  of  Down  Hatherly). 
Therefore,  if  the  Avietila-cnnlortit  beds  of  Waiiilode  and  iLc  Lias 
resting  on  them  dip  uniformly  to  the  south-east  (there  is  uo  eridenco 
of  a  transverse  fuult),  tho  beds  intermediate  between  them  und  tho 
Bueklandi-limeatones  must  occur  between  the  outcrops  oftheso  two 
series.  The  position  of  Down  Hntherly  iu  relatioii  Io  Churchdown 
and  Wainlodo  favours  tho  assumption  that  the  blocks  of  limestone, 
incomparable  with  any  known  limoatono  of  or  above  tho  ■■  Bucklandi- 
beds,"  are  derived  from  strata  in  place,  having  such  an  intermediate 
position — that  is.  ot"  tho  horizon  oi  Ammimita  aniiidalim. 

5.  Ohmort/nnshirt.  Broeiisllf,  ^T.,  nrnc  Briiltjen/i.—^ot  wishing 
to  encroach  on  Ihe  legitimate  domain  of  Mr.  Charles  Moore,  I  re- 
frain from  entering  into  details  regarding  ray  views,  which  arc  tho 
result  of  actual  survey,  of  the  rt'luliiina  between  the  remarkable  de- 
posita  of  Brociuttle,  ihe  "  BncldandJ-bedH '■  at  Bridgend,  and  Ihe 
Sutton  Stunc.  Dr.  Diinciint  has  already  shown  that  the  Mndrc- 
porarian  faiuia  of  these  deposits  ia  that  which  characterizes  the  zone 
of  AiiiMoniUs  (inijulaliis  in  many  parts  of  tho  Continent.  My  inde- 
pendent examination  of  the  MoUusca,  especiiilly  of  the  Gustcropodii, 
which  ore  numerous  in  species,  has  led  mo  to  a  like  conelnsion. 

III.  The  Surroji  Stone. 

Through  the  liberality  of  Dr.  Milligan,  my  att«nlion  had  been 
engaged  with  tho  organic  contents  of  the  Sutton  Stone  soine 
time  previously  to  the  reading  of  Mr.  Tourney's  paper  on  tho  Ithielic 
"beds  of  South  Walts  J;  and  aubscijuently  I  hiivc  visited  Sutton 
with  tho  special  view  of  seeking  further  puliconfological  evi- 
denee  of  tho  age  of  that  limestone,  M'hich  I  had  rcpnrded  from 
its  foBsU  contents  and  mineralogical  oharntters  as  the  direct  equi- 
valent of,  t.  e.  deposited  at  the  same  time  und  under  Btmilar  conditions 
as,  tho  "  Colenire  de  Valogne,"  which  approximates  to  the  zone  of 
jlmiiioniUa  ani/Hlalta. 

I  am  induced  record  to  my  observations  on  the  fossils  of  tho 
Sutton  Stone  in  consequcnco  of  what  I  consider  tho  crroneutis  deler- 
minaliona  of  Mr.  Tai\Ticy ;  and  it  was  simply  wth  this  view  that  I 

•  Lm.  (Tif.  p.  (M. 

t  Qiuirt.  Jouru.  QeoL  Soc.  vol.  uiii.  p.  '2'J.  {  Jb.  vol.  xxu.  p.  GU. 
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undcrtixik  u,  critical  oxutainatiou  of  tlie  s]»ciJl^B,  which  I  think  haw 
hain  too  hflslily  rt'giircled  us  ilifTLTing  Irom  kuuwn  forme. 

Mr,  Tiiwni'y  cluiuis  the  Sutloii  SUmo  its  Itbffitit*,  aiid  belipvo*  it 
prubuhlo  that  the  Huttun  aeries  waa  Hli|;litly  uDtcrior  in  titnu  to  the 
Ai-ii-tdii-rimlarta  scries.  TIieHi;  iiilerencoii  as  to  its  ugo  aro  tiiuci! 
soldy  on  the  fuUowiiiK  palicuutoloRiettl  prembiies ; — 

(1.)  'X'hiit  Plifaliilii  intiisslrialti  is  oxclusivc-ly  a  lUimtic  fossil. 

(%)  TLul  ttiu  abaenr.'o  of  the  usiiul  Liiissic  Hpeetea  of  Armnonita  U 
oonfirmutory  of  the  Pre-liussii;  age  of  thu  hed», 

(3. )  Thut  many  of  tho  ttpcc-ioa  huvc  been  uoticL'd  in  the  RhteLic  hc'U 
on  the  Continent,  or  show  strong  affinitiea  to  the  UiiperXriassiu  fuuna, 

That  these  premigsoa  are  fanlty  I  will  endeavour  to  [irore.  And, 
first,  AS  to  Iho  stutfincnt  that  Plicaliilii  inliuitrtata  ia  ■'  a  shell 
ooknowledjied  to  be  ehurnctcristic  of  ihe  Itha?tic  scries,  and  uevcr.  I 
believe,  really  found  out  of  it "  t.  This  nbell  is,  in  fact,  qiiito  us  chs- 
ractoristic  of  the  lower  part  of  the  Lower  Lias  as  it  is  of  the  Ai-ieuJit- 
contoi-tn  Beries.  In  the  caat  of  I'mncc  it  occurs  in  the  xones  of 
lifUniiiites  nciiliii,  Atnmonilfs  liig'i!riilii»,  nnd  A.  tingiilalut,  in  Uio 
last  of  which  it  is  common  ut  Uhurloville,  MoscUo.  Dumortier 
states  that  it  is  one  of  tho  moat  characleriatic  foBEiU  of  the  Ammo- 
nitiS'planorbiK  zone  of  the  Basain  du  llhone.  It  oocura  in  (inxit 
Brituin  in  other  than  the  Avicida~ei)iitorta  serioa,  and  in  tho  Sullnn 
Stono  at  IslaiiU  Mageo,  Co.  Antrim,  whence  I  have  obtained  it  in 
the  zone  of  AmmnalUK  awjtilniim, — at  High  Lyme,  Dorset,  wbetict  1 
have  seen  specimeitB  in  the  collection  of  Mr,  liott,  attached  tn 
Oriiphcra  ineama, — at  UriOgend,  speoimenB  from  which  locality,  ob- 
tained from  the  intcrpobitcd  eholes  in  the  Bucklimdi -series,  I  hivo 
oxaminod  ia  tho  collection  of  Dr.  Milllgan. 

Kccondly,  as  to  the  absence  of  the  uhuoI  Liae&ic  Ammonites.  This 
negative  oridencQ  in  of  no  moment,  inasmuch  as  .\mmonitcs  on  fuw 
in  number  ns  rep^ds  species  in  the  Hettanginn  scries  of  beds.  Tt  is 
rare  to  find  more  than  two  or  three  species  in  one  locality,  though 
these  are  aoraotimes  represented  by  numerous  individuals  ;  but  Iwo 
species  of  Ammoiiiles  are  recorded  from  tho  Sutton  .Stone  which  an; 
oihed  to  the  "  Planorbes."  Thus  this  positive  evidence,  slight  aa  it 
is,  points  rather  to  tho  probably  Liassiu  age  of  the  deposit. 

Thirdly,  as  to  tho  llhKtie  aud  Triassie  affinities  of  the  species. 
That  the  position  assigned  to  the  Sutton  Stone  is  ut  variance  with  Mr. 
Tttwney's  own  pahcoiitologioal  detemunations  ia  patent  to  all,  when 
tho  list  of  species  from  the  Sutton  Stone  is  compared  with  that  of  (hi- 
species  from  undoubted  Avieiiia-fonlorla  hods  as  given  by  ihul 
author.  Tho  only  speoiea  common  to  the  beds  in  quentiim  an) 
Mijofthoria  poileni,  MuiiotU  ihriisiiita,  and  PUfiiluhi  itUunlnnhi, 
which  last  I  huve  stated  to  pass  u]}  high  in  the  Lower  Tjus.  May 
there  not  be  some  mistake  K'ilh  tho  other?,  perhaps  tnudverlniilly 
ranked  among  the  Sultim-stonefossilBj'?  Thus,  on  tho  author'sowa 
showing,  tho  fauna  of  the  Suttoa  Htoue  is  not,  llhietic ;  but  a  mrcful 
study  of  the  fossils  has  led  me  to  regard  it  as  Liassio,  and  I  offi.-i'  tho 

*  /-w.  ci/.  p.  73.  t  Ih.  p.  -Hi, 

X  Tha  >  oppoaiu  Gi/ro!cpii  Allrrfi,  in  Lha  column  headed  Lftlealoa,  r«ftn  to 
Plicattila  iiiCanslriaea. 
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fallowing  amended  list  of  specioe,  upon  which  I  base  myconclu- 
'one: — 

Li»t  of  Fot&St  of  the  Sutton  Stone. 
Bporii*  of  Mr,  Tswnpj'a  Lial,  Specie)  ndopled. 


A.  xp.  indet. 
A.  Johnitoni,  SatoJ 
P.  teitumlu*.  Mllittt.  (jut.)- 
P.  Volonietiiis,  Drfr, 
L.  TfTqtionii,  Tatf. 
L,  lletlangieiiiiR  Timi.  f  (jut.), 
h.  Vnlonicneia.  Df/r. 
(t  L.  ciujlaln,  7;IH.) 
ti.  snpiaU,  Tliic. 
L.  plaoicoilsta,  Tute. 

L  O,  irr^iilariB.  SehtafA. 

Tprquemia  HKdia.Qiifiitf.,  up. 

P,  wmii'lrinla.  Tani. 

P,  mrrulinaiiia,  Qiitiii/. 

C  rt'gularia,  T^m, 

C.  praMiiiscula,  Soui. 

M,itU<i:>i  imbricnto-radintiu,  Taw, 

Astnrtt*?  ftp. 

Cnnliln,  sp. 

IjiitiiriR.  tp. 

Flimtuln  intiuitrjnta.  t'ln. 

PbIcIIb  HetUmgionaia,  ^711. 

Fleiiratotiiarin  nudnia,  Tym, 
Tcocjiiis  Aiidorsoni,  Ta/e. 


AjnmonJtfA  Dutirarfnpnflu,  Taw, 

SiiLloncnsia,  Jaw. 
Pccten  Etlitriilpei,  Tirui. 

Sill  tonmsis,  Tiiw. 

lima  liiboTCTilalD.  7W. 

Bubduplieata,  Taw. 

DunmYBDpnaiR,  Taut. 

an^iut*.  Taw. 

pliuuKFjinto,  line. 

Ostrco  Lp™,  Taui. 

Atiotnia  tocialis,  TaK. 

OflTfa  niuhicoslata(JI/'Uns<.),  Tine. 

Pinna  insii^is.  Jiiv, 

Pinna?  Knm»i;i,  Tine. 

Cnrdiiua  SuttoQi^nai^  Tam. 

ingpna,  Jhui. 

MytiJua  imbrioaloradialiin,  T-itc. 
Cnrditn?  rliomboidaliB,  Ton: 
AiitnrTe  Puncnln,  Tf": 
CyprlT^n  TiDriiialis.  Tiiw. 
Pliisliila  intiM.striaU,  £>»■ 
Pnlella  SuRonoiuia,  Taw, 

To  the  ubfjvo  I  have  added; — 

Palflla  M^illi^ni.  Tn/t. 
NerilopfliB  ou^pUL,  Tfpa. 
DenlAliuni  tcniie?  Artloet, 

The  majority  of  the  gpeclea  of  tho  nhovo  list  ovqut  in  other  parts 
of  Great  liritnin,  and  are  weO-known  fosaila  of  the  Continent ;  they 
ill  completely  represent  tho  fauna  of  tho  beds  beneath  tho  wno  of 
jd"iii"ini'(M  Bvrklandi. 

Litholopcally  the  Hutton-stono  beds  are  sompwhat  escoptional  no 
regards  this  country :  but  tho  developmout  of  dolomitio  limestoiLL'S 
at  the  baae  of  tho  Lower  LiuB  is  by  no  meima  an  nnuBual  occur- 
rence in  many  parts  of  Frnaoo  &n.  Aa  o  gcnernl  rule,  thin  litho- 
logical  feature  is  prcaontod  by  Iho  bnse  of  tho  Lies  when  it  rosta  on, 
or  is  in  close  proximity  to,  reefs  of  pre-Secondary  oge — as,  for  ex- 
ample, tho  "Calcoire  do  Valogrne,"  the  characleriBtic  fossila of  which 
are  among  the  commonly  oocurrinR  apccicB  in  the  Sutton  Stone.  Tiio 
physical  conihtions  under  which  tlicso  limestone  beds  were  deposited 
were  identieal.  The  Culcidre  do  Valogiie,  however,  overlies  beds  of 
the  ago  of  tho  /one  of  AmcaJn  eontarta,  whilst  the  Sutton  Stone  rests 
directly  on  the  Carboniferous  I.iniBstone, 

If  the  Calcaire  de  Valogne  bo  identical  with  the  Sutton  Btone,  the 
intermediflto  position  of  tho  latter  between  the  Avimila-contorla 
aeries,  and  tho  none  ot  Am.  Buei-landl  is  cBtablished.  were  any  Huch 
proof  required. 

My  eonclufiions  arc ; — 

(1.)  That  the  Sutton  Stone  is  not  Rluetic,  norof  pre-Rhn"t!an  ago. 
is  Dot  onlyproTcd  by  its  fossil  contents,  but  also  by  the  absence  of 
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any  Bimilnr  stratum,  or  with  a  like  aeries  of  fgsnls,  between  the  Ttias 

uad  the  Ai'irida-contorUi  series,  or  forming  a  part  thereof, 

(2.)  Thut  the  Sultoii  Stone  is  a  part  of  iLo  Lower  LJua,  (<i  whicli 
it  was  referri'cl  hy  Sir  U.  Do  la  Beohe. 

(3.)  Tbat  the  fo.'^sils  of  the  Sutton  Stone  are  those  of  the  Hettjin- 
gian  fauna. 

(4.)  Thut  iLB  the  Stittoa  Stone  and  the  Southcrudown  beds  cannot 
ho  elearly  referred  by  their  organic  remains,  the  one  to  the  ione  of 
Ammonites pUinarhis,  the  other  to  that  of  A.  iiiujuTatut,  it  would  be 
preforahle  to  regard  the  two  as  the  equivalents  of  iho  beds  iulenac- 
dinlfi  between  the  \Miite  Lias  and  the  Buckhindi-heds. 

(5.)  That  the  Sutton  Stone  presents  in  many  particulars  a  tloso 
nniilogy  to  certain  beds  erroneouitly  called  ^VTiite  Ijaa  in  the  Bristol 
district. 
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IV.  LiAssic  Beds  iktebidk  to  the  Lekebioses  of  ths  Ajatoxms-        ' 
Bdceun'di  Zdhe  is  tsb  Buibtul  Distkict. 

In  the  neighbourhood  of  Bristol  two  woU-marlied  horizons  are 
known.  These  are  the  blue  limestones  of  the  "  Bn ckhindi -series  " 
and  the  "  Cotham  Marble "  (tho  upper  limit  of  the  'ftTute  lias). 
It  is  true  that  the  shaly  bods  coutnining  Avioila  fi/r/niptt  and 
Ottrfa  litissicn  at  Iloriield,  which  immodiatety  nnderlic  the  Lima- 
beds,  are  referred  to  tho  Stone  of  Ainuionites  planorbis ;  but  I  suspect 
that  certain  fjrey  and  greyish-white  arenaceous  hmestones  bclnw 
thMG  shales  have  been  erroneously  regarded  as  belonging  to  (be 
White  Lias  ;  and  as  they  very  cloi^ely  appronimato  to  tho  SuttooaMJ 
atone  aeries,  it  would  be  well  to  define  their  characters.  ^H 

There  appears  to  be  no  developmeut  of  the  zone  of  Ammimilii 
nnffuiatia  iucontm-distdnotionfrom  tbat  of-d.;)(«nor'«sin  the  neigh- 
bourhood of  Bristol;  hut  the  Hettangian  group  is  represented  litho- 
logically  by  whitish  and  greyish  limestones  and  shales  eontaining 
ft  larger  assemblage  of  Hpecies,  the  majority  of  which  more  especially 
betong  to  tho  zone  of  .1.  anijulatus,  than  has  hitherto  been  recorded 
from  the  zodo  ol  A.  plnwirhU  of  this  country.  These  species  enable 
one  veiy  readily  to  define  the  base  of  the  Lower  Lias  and  the  top  of 
tho  While  Liaa.  This  zone  is  exposed  at  Cotham,  Wall's  Coort, 
■ftTiitchurch,  Pyle  Hill,  and  Bedniinster,  at  which  last  locality  the 
limestones  which  overiie  tho  bed  with  JVaiorfiVcsnnfini'jMdM  closely  re- 
semble lithologically  those  of  the  Sutton  series,  and,  moreover,  contain 
one  of  the  eharact eristic  fossils  (Lima  Ten/veml)  of  that  depowL 

The  species  of  the  following  list,  with  the  exception  of  Pholiii/oiniia 
jtrima,  collected  by  myself  at  Wall's  Court,  have  been  obtained  liy 
Mr.  C'.  0.  Oroom-Kapior,  F.G.S.,  at  Cotham,  Bristol.     The  dcternii-^J 
nations  are  mine.  ^fl 

Ammonites  Johnslottl,  A.  jiiinori-in ;  Astnrtr  cotiS'il/riiur  ;  Lima 
exaltata,  L.  HtUiingiensis,  L.  giijantea,  L.  jiunctiilit,  L.  tiuviticUi,  L. 
taberculaUi ;  lAicinii  cnr'lioidi'A;  Ostrm  irro/vlvrin;  Teri]<trhiiii  arirtit; 
Pectin  aih-as,  2  species  undetermined  ;  Pci-na  iiifraliaana  ;  Pinna 
srmistritiia  ;  Phohdomya  glubra,  P. prima s  Ttrehnila^it  jitrforata; 
CiilarU  JHuianUi, 
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V.  The  Zove  op  AtntosiTES  AsorLAXtiB  m  DoiuETSHittE. 

Mr.  E.  C.  H.  Day,  F.G.3.,  has  recognised  tho  presence  of  Iho 
«ono  of  A.  aiyahtiif  at  Charmouth,  Dorsotaliirc.  1  have  no  infor- 
mation regariiing  it,  further  Ihnn  that  specimens  in  the  Geologicftl 
Survey  Muaoum.nniong which  are  Tfi-'fufiiiia  arielig,  Limfi  Tri-qiieiitl, 
&c>,  cnUected  by  Sir.  Day,  are  referred  by  him  to  that  zone. 

I  have  no  doubt  that  further  research  will  establish  the  contimiitj- 
of  this  well-marked  horizon  from  North  GlonceaterBhiio  to  Lincohi- 
Bhire,  and  its  extension  into  Yorkshire.  Fossils  that  have  been  for- 
varded  to  me  from  Abbot's  Wood,  Craoombi;,  and  a  few  other  plaees 
on  the  border  countrj'  of  the  Lias  and  tho  New  Bed  Bandstoae,  appear 
to  be  referable  to  this  zoue. 


VI.  List  of  FoaiTw  of  the  Zose  if 
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AnumiH  pvlluiridh,  Tytn 

AjiIartDconM>briiui,  Vhnp-^D. 

— — -  Dunkt'ri,  Tj™ 

Cnnliiiiii  Lintpri,  Saie 

omli*.  Sliilrh 

- — -  DrBlioypsi,  71/fli.  

— —  aiiivgualA,  Aif.  ...^......^, 

Card  iiiiijPliiU.ippuinum,i>Hn£. 

CnrdifJi  Hcbfrli,  Turn 

CeroTiiTB  gibbtua.  tlfh 

Oorvi ilia  HOD miiuiU 

Ovinioiu}>aSiiirui  urieniu,  Opp. 

liodii  licborti,  Mart. 

Broimif  Andlrr^,,..^.,,^.. 

toimislriiUa,  Pietlt  ... 

DewRlquei , 

Lriiia  ai^ul.L(X)«1&»  Murt^-.^^.. 

sufviiiciA,  Si-hIot\^  ... 

- — —  ajgaiilca,  Sow 

Terquetiii,  Tale 

punclnla,  Soa 

^  raallaln.  Tqirt. 

^  HolloJiBiensLs  

Uyoconohascabrn,  Tqia-SfPittic 

Mylilu9  Hillniiu*  

— —  Iffriii ...,. .., 

—  —  minimuH  ?..,.,.. ^.....^, 
Lucitia  Qirdioides,  Pkil.  ... 

Nuouiu  imiU , 
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n.  «p 
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— —    (Orrribua)  nrcuala 

PEclonHolili.-O'Ori 

Iralumtu* 

PfCtiiu  lalvm.  Goliif.  

tettiiriHS,  Gold/,  

puncljitiasiiniLi,  Queuii. 

Pumrii  inrraljasmo,  Qutlisl.  ... 

Pinna  flfiiiLi-itriatat  Tiim. ,. 

Plical.ula  Hellnngiensis.  Tisia. 

LntuBBlriala,  £V)i 

Pleurouijn  Gabilhcu,  Ag. 

PbolndoTiivu  glabra,  Ag.  ...... 

- — —  ]>riii]a,  Ag.    ,.,....,....,,, 

Lingiili  Motpnsia.  Tjiii.  

Terebratiila  pcrfurntn,  Pir*U^. 
Rbynohonulla  coitellaUk,  P. ... 

DirJuina  HoldpniT  a.  Ap., ........ 

PuUicipL-*  linsiniBj,  Jfunt.    ... 

Sprpula  Bocislis,  Gold/. 
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[The  list  of  corals  gison  bj  Dr.  Duncan  from  Brocmtlo  ia  not  mpluded  in 
this  Isble.] 

VII.  DEscBiPTioira  of  New  Specie*. 
Pleceotomaeia  (CBYPiiEsu)  Brycei,  sjiec.  nov. 

Shell  subdiacoid,  dopressod ;  test  tbiii.  Whorls  four,  noarl}"  Hat 
or  dightly  concave  ;  bliinllj  curiuatcd  ;  upper  fiurfaco  of  the  whorlfl 
transrerecly  striated,  busc  oonves,  amooth  ;  callosity  large,  cireum- 
Bcribcd  by  a  sulcus,  slightly  escavated  nenr  the  coluinelU-lip. 
Biphonal  baud  norruw  rather  above  thsu  below  the  keel.  Aperture 
Babtriangular. 

P.  Bi-ijeri  U  somewhat  iutennedioto  betwoen  P,  eapa  and  P.  rx- 
pama ;  it  is  related  to  the  latter  by  the  concuTC  and  carinated 
whorls,  by  the  hand  being  above  the  keel,  and  by  the  large  calliia, 
but  differs  in  ita  more  regularly  conoid  form,  without  the  Tentrieosity 
Of  Ihe  under  surface,  nnd  by  the  obseuce  of  iho  raised  border  to  tlio 
posterior  suture. 

Lomliti/.  Island  Uugee,  eo.  Antrim.  Collected  by  W.  Gray, 
Esq. 

The  sjffideB  is  dedicated  to  Dr.  Bryce,  F.U.S.,  in  remembranoo  of 
geological  eJccuraions  made  together  in  the  North  of  Ireland, 

CsAiTBitiv  Tyloki,  Bpeo.  nov. 

Shell  turreted,  elongated,  10  whorls  separated  by  a  deep  suture, 
concave  and  oniamented  by  about  Iwouty  very  jiruminent  cuT\-ed 
ribs  ;  ribs  and  sulci  smooth  ;  base  slightly  earinated,  smoolb  or  faintly 
radiated  (resulting  from  the  prolongation  of  tho  ribs  of  the  lust 
vhorl) ;  eanol  uliort. 

Bimensiviis.  Length  0  milHm.,  height  of  last  whorl  1-5  m.,  breadth 
(^'last  whorl  1'5  m. 

AJfiiiities  and  Dijferfiwes.  By  its  ornamentation  closely  allied  to 
C.  Anhtennenx,  Piotte,  and  C.  JItiui'ci,  Martin  ;  but  the  ribs  in  the 
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formor  arc  serrotcd  ;  tho  shell,  however,  U  proportionately  mnch 
longer ;  from  C.  Ilmrlei  it  diffi'jg  ia  tlie  rcJiktivc  proporlic-as  of  oil 
iU  parts,  being  only  about  half  the  leuglh  of  that  shell,  and  is  pro- 
YJiled  with  ttn  whorb,  while  in  C  J/riirid  there  are  only  eight. 

LoC'tlity,  111  ^reat  abandaOLic  in  the  bmeetunea  of  the  zone  of 
AmiHOnilet  angidntui.  Island  Uo^o,  co.  Antrim. 

TrHTin  BitBTOsr,  spec.  nov. 

Shell  helieiform,  small,  as  broad  aa  high  ;  epire  short,  apex 
obtuHe,  composed  of  4  smooth  whorb,  the  laat  inflated  and  roandcd ; 
aperture  orbicular,  umhilicuB  proportdonately  large  ;  colomella  flgt- 
tencd. 

Var,  tarinatiis,  whorlfl  obtusely  carinsted. 

Locnlili/.  Marton,  near  Gainsborough.  Collected  by  Mr.  'Waogh. 
F.G.S.     Zone  oi  AiiimoiiitfsaiuiiilafM'. 

The  species  is  named  in  com]iUmeiit  to  F.  M.  Burton.  Esq.,  F.G.8., 
whose  collection  of  Ijua  fossils  has  materially  increased  tho  yalue  of 
the  present  comuiunitution, 

Dtacuik  Hoi.»Esi  •,  epec.  nov. 

Orbieiila  rf_fle.i-n,  Tate,  Q.  J.  0.  8.  vol  xx.  p.  110  (1864). 
Diaeina,  sp.,  Terqucm  and  Piette,  Lias  inf.  de  I'Eat  de  la  Fnmi'e, 
t.  xiv.  f.  3;j,  34,  p.  113  (ISaj). 

Shell  small,  regularly  conical ;  base  orhioular,  tho  lengtli  and 
breadth  in  the  proportion  of  about  5  lo  4 ;  Bnmmit  central :  test 
cooeeatricftUy  striated.  Colour  black  to  brownish -black ;  yellowish- 
brown  in  tljo  young  eh  ell. 

Dimensions  of  an  avttrago-sizod  specimen  : 

inHllmntrt^ 

Long  diameter 4-5 

Short  diameter 3-6 

Height    2-3 

This  form  is  distingnishod  from  the  other  liassie  species  by  if»^ 
regularly  conical  form  and  central  apes  ;  and  it  IB  readily  separated 
from  />.  reJUxa,  Kow,  by  the  latter  character. 

JJiMnbution.  D.  Holdeni  ia  Bomowhat  common  in  the  Kone  of 
*  Ammonites  niv/ulntui"  of  lAand  Magee,  co,  Antrim,  whence  the 
typo  apeciraens,  Uanally  attached  to  Vardinia  oinlis  and  A»MrU 
eonsohriiia.  I  have  collected  tho  same  spceica  in  the  zone  of  "  Am- 
jHOfii'd,*  ibex,"  at  Cheltenham,  and  have  seen  numerous  eiuimplvs 
attache  J  to  Ammoit'Uei  Ifeitlii;/',  probably  from  the  7ono  of  "  Am. 
rnjirictiniiis,"  in  the  Collection  of  the  Geological  Survey. 

Mr.  T.  Davidson  informs  me  that  0.  Hohltni  has  been  obtained, 
by  ITr.  J.  Wilson,  F.G.S.,  from  the  lower  lias  at  Ilugby. 

•  In   coriipliinont  tn  mv  ostppmisl  frinnrl  J.  S.  HoUlen,  H.D.,  who  uiii 
niB  in  worknig  out  the  gpologj  of  IIip  east  coaaC  of  Aulriin. 
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4.  On  tht  Rk.ktic  Beds  near  (jainsboboitoii. 
By  F.  It.  Burton,  Esq.,  F.G.S. 

Lt  tlie  Meeting  of  the  British  ABSociation  at  Nottingham  in  1866, 
I  announced  the  diacovery  of  the  Ith^etic  hi-ds  at  Lea  (n  village 
about  tro  milw  to  the  south  of  Gainsborough),  which  tho  lowering 
of  the  gradients  of  the  Great  Northern  line  from  Gainsborough  to 
Lincoln  had  laid  bare.  At  the  time  this  announcement  was  made, 
thu  cutting  at  Lea  was  only  partially  worked  out.  Now,  however, 
that  the  hne  is  in  a  more  complete  state,  I  am  enabled  to  give  more 
accumle  acctional  and  stratigraphical  detftila  than  1  eould  then. 

The  following  ia  a  section  of  the  various  beds  in  tho  order  in 
which  they  occur. 


r 

Section  of  Ott  Bhtrtlr  BnU  at  Lta,  nmr  Oa{n»boronffh, 

F 

No.  of 
bed. 

Idthology. 

Or^nie  Bmuilna. 

TUeknew. 

20 

Fraginonta  of  Wliite  Liad. 

Avicit/a  cunloritt,  Sfhiioilitt 

rt.  ill. 

'2     0 

■ 

etriocinus. 

■ 

19 

Daft-erej  bIiiqo  willi  reins 
of  bluck  [ibn>LiB  gypauin. 

Prcfm  falonifntu,  A.  run- 

0    3 

■ 

torfa,    S.  cl'iachiu).  M"- 

■ 

lliola  TTHHIIIUI, 

la 

Blark    BsHilf  slialo.   Iiiplilv 
foseiliferoufl,    Willi    UL'^lr' 
of  pyrites,  voina  of  bUck 
flbroiu  gjpAum.  and  Bep- 
lon'a. 

A.  contorta,     S-  ctatci-iiHa, 

3    0 

17 

Dark  rubbly  nandsloao    ■  ■ 

0    2 

IS 

Black  asaile  ahitle 

A.coatorfa,  8.  eleacinui. 

1     11 

15 

Dark  bighly  pjntauiiaand- 

0     »i 

14 
12 

1     0 

0  2 

1  6 

A.  conlorla,  S.  ctneciniui.  io. 

11 

0  a.— ■ 

10 

Block  lt»iilo  prritnii*  ehale 

A.iym/orfii.  S^  cfimcimi^ 

o-ir 

9 

□srtl   grpv  Inminnted  mi- 
can>oit0   HiTxdM^itie   with 
pjriUs. 

CafllB  or  A.  enn/uTtii.   Piil- 
taafra    amicolft.    Penim 
■  —  ?.  jW.  wiHtnui,  with 

ip. 

(eeth,    bonce.    coproUtrs. 
ri[iplff-iiiarko.  and   drift- 

■ 

■ 

wnijd. 

p 

8 

Block  S)wi1e  pyritoua  shale 
higblv  rgfuiliferous.  witli 
jieplarinn  nodiilps. 

Ilard    line-Krai  nrd     miot- 
c*oua   and    liigliW    pjri- 
toufl  aantUlans,  the  tnitt 

A.  cuatirrtn.  S.cltiiiemu*,Ao. 

■2    4 

H 

I 

A,   errnforfn,    tHrlh,    seal™, 

0    6 

■ 

and  enproiiles. 

in  tMime  plaeca  in  Inrge 

1 

luoee  acates. 

Oftrried  forwarf 

U   -4 
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Table  (amtirMed). 


Ho.  of 
bed. 

LitJiology. 

Organic  remsina. 

Thickneoa. 

C. 

5 

4 
3 

2 

1 

ScciiikI  boiitt-bed,  loose  in 

(eilure. 
LoUBU  grey  micaceous  mnd- 

Blonu,     highly    io^ilJfe- 

rouj. 

Bone- bed   imbedded   in   o 
Pjr riti>ii«  matrix    

BUfk  fUirile  shale  with  thin 
TeijiA  of  grej  jiyrJloiift 
Htiine. 

Loose  gn-j  niicaceoui  wind- 
Btone. 

Blue  mu'l  of  thaKeupcr, 

Brought  fonran]    

A  amforia  tie. 
Coprolitos  ic. 

Bonm.  teeth,  walei.  ind 
coprolil««.  spineu  of  Hy- 
icdus  and  NeMOcan/Aiis, 
csbIh  of  M.  mhiiinu.  Pal- 
liutra  arejiicola,  Jce. 

Coprolites,  worn  bones, 
Rmoll  pebbles,  acniefl,  and 
spinfs,  portion  of  jair 
of  Ltpida/at  (GiefKli?). 
t«eth  of  Hifbodat  minor, 
H.  plicaHhf,  Sorgudon 
lojaicut.  Oyrolepis  /ti- 
berti,  Arrodiit  viiiiimttn, 
Sauriei/h!/a  apica!i3,  Ter- 
mafoa^urua  Alfterfi,  and 
[chthi/oga  rtrua. 

A.  contorta,  S.  cloacintis,  oo- 
prolitu,  &c. 

A.  cfntforfa.  portion  of  jaw 
of    Fliomiuna  t,    bonea, 
l«etb,  ADd  <wprolit«s. 

ft,    in. 

14    4} 
2    0 
0    Oi 

0     4 

0  1 

S    0 

1  0 

25  10 

The  first  traces  of  this  RhsElic  tract,  for  it  can  boast  of  only  a  veiy 
limited  Buiface-ania,  occur  a  little  beyond  the  thinl  bridge,  about  a 
mile  and  a  quarter  from  the  new  station  at  the  sonth  end  of  the 
town  of  Gainsborough,  where  the  lowest  bed  of  the  series,  No.  1  in 
the  section,  is  seen  resting  unconformably,  though  with  parallel 
BtratLBuation,  on  the  blue  marl  of  the  Eeuper  beneath.  Thie  bod 
consists  of  a  rather  loose  micaceous  sandstone  of  a  greenish  grey 
colour,  containing  a  few  specimens  of  Avicula  etmtorUi,  with  worn 
bones,  teeth,  and  coproUtes,  and  is  (where  not  afiected  by  the  un- 
evenness  of  the  underlying  Tiiussic  marl,  tho  hollows  of  which  it 
fills  up)  on  the  average  about  a  foot  in  thickness.  In  one  part,  near 
the  outcrop  of  this  lowest  bed,  lying  directly  on  the  blue  marl  be- 
neath, I  found  part  of  the  right  ramus  of  the  lower  jaw  of  a  largo 
Saurian,  probably  that  of  Miosanna.  This  sandy  bed,  as  a  com- 
mencement of  the  £h»tic  series,  does  not  eecra  to  be  elsewhere  of 
usual  occurrence, — the  lowest  stratum  below  the  bone-bed,  in  most 
other  localities,  being  the  well-known  black  shale,  of  a  characUr 
more  or  less  indiuuted,  which  at  Garden  Clift',  Wainlode,  Coomhe 
Hill,  Penarth,  and  elsewhere,  as  described  by  Dr.  Wright  in  voL  xri. 
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of  tlie  Society's  Journal,  and  at  Bulheaston  and  Wcetbury, 
scribed  by  Mr.  Mooro  in 
ToL  xvii.  of  tho  saino  pub- 
lication, forms  tho  base. 
At  Bet-r  Croweomb,  how- 
ever, as  described  by  the 
latttir,  we  find  a  palo-bluo 
stone,  1  foot  2  inches  thick, 
with  vegetable- like  mark- 
ings, followed  by  blue  ehaly 
marl,  given  as  the  lowest 
bed  of  the  series,  which  may 
bo  taken  aa  the  equivalent 
of  tho  lowest  Gainsborough 
bed  ;  and  perhaps  at  the 
well-known  Aust  Chff  lo- 
cality, where  the  bone-bed 
is  described  by  Dr.  Wright 
as  lying  abruptly  on  tho 
Keupor,  the  stratum  of  pole 
arenaeeoiia  mart,  1  foot  in 
thickness,  which,  though 
placed  bj'  him  on  the  top 
of  the  Eeuper,  in  tex- 
ture appiirently  resembles 
the  lowest  Rhtctic  bed  of 
Uainsborough,  may  be  an- 
other of  its  equivalents. 
This,  however,  I  hazard 
only  OS  a  conjecture,  and 
on  the  slight  supposition 
that  the  fossils  of  the  Rhmtie 
type,  should  it  contain  any, 
ai'E  so  few  as  to  have  hi- 
therto escaped  observation. 
Following  the  line  in  a 
southerly  or  south-easterly 
course  towards  lincoln, 
which  coincides  with  the 
direction  of  tho  dip,  we 
find  in  corresponding  order 
the  various  bods  of  the 
series  laid  bare,  the  nest  of 
which.  No.  2  in  the  section, 
consists  of  a  stratum  of 
black  fissile  shale,  8  feet  in 
thickness,  containing  nests 
of  pyrites,  and  having  se- 
veral thin,  u on -continuous 
veins  of  grey  pyritous  stone  imbedded  in  it.     The  main  bulk  > 
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deposit  eeoms  to  bo  entirely  wantiiig  in  foeail  remalna;  bat,  after 
n  minutu  w.'arph,  it  has  yielded  a  few  cuproliti's  and  specimens  of 
Aficiila  conloHa  and  ikhizij<liu  doariitui  lying  close  above  the  lowest 
bed  No.  1,  tio  presence  of  these  bodies  being  indicated  bj  Ittycrs  af 
iron  pyrites,  with  which  mineral  the  eiitiro  scries  is  thickly  studded. 
This  black  shale  is  succeeded  by  the  t'oprolitc-  or  bone-bed  (So.  3), 
a  narrow  band  nbout  an  inih  thick,  ootixely  composed  of  worn  bones, 
teeth  of  viuiouB  kinds,  scales  and  coproUtes,  imbedded  in  a  bard 
cement  of  sidphurct  of  iron.  Amongst  the  fossils  found  in  this  UhI 
ore  a  portion  of  the  jaw  of  Lfpidotvs  Uiehtli,  Allj.  ?,  teeth  of  Ui/liodia 
miMO'",  ii.jiUcuttlis,  Hai-yudtiii  tumicus.  daiirirlilhi/ii  tijiU-alis,  Acrodut 
ni(rt(»iiw,  GyiolfjiU  Allirrti,Termiiloikiurtis  Atherti.  aud  khOnjJtaunti, 
with  scales  of  Oifi-olrpif,  spines,  and  other  animal  remains,  for  the 
nauiiug  of  which,  us  well  as  of  moat  of  the  other  fossils  menrioncd 
in  this  [lapcr,  I  am  indebted  to  the  kindness  of  Mr.  K.  Tate,  K.U.S. 
The  unbroken  condition  of  the  soft  coprolito  bodies  in  this  deposit 
points,  BO  far  nt  loost  as  the  Uuinsliorongh  bed  is  concerned,  to  its 
iorniiilion  in  ii  moderately  deep  sea,  or,  more  likely,  in  a  qniel  lagiwn 
or  serai-iiiliind  sea,  where  the  attrition  of  the  wiives  wns  not  great; 
and  tho  curious  nature  of  tbe  contents  of  the  bed  seems  to  de- 
note it  ua  simply  of  ftecjil  origin ;  nor  is  this  view  irreeoncJli'Bblo 
with  the  invariably  fraginentajy  nature  of  the  harder  animal  iiordoiis 
imbedded  in  it ;  for,  mixed  witli  the  fieces,  would  naturallj-  be  found 
the  teeth,  scales,  and  other  insoluble  fragnienls  of  the  animals 
preyed  upon :  and  the  idea  of  its  being  simply  a  fu?cal  deposit  is 
borne  out  further  by  tho  occurrence,  here  and  therf  in  the  bed,  of 
small  smooth  pebbles,  principally  quartz,  wliich  in  all  probability 
the  fiahea  of  those  days,  like  the  cod  and  other  fishes  of  our  own, 
that  take  their  food  off  the  ground,  had  swallowed,  either  by  cbuni-o 
or  purposely  (for  the  sake  of  tho  zoophytes  and  other  snlieliincos 
incrusting  them),  llcsting  upon  this  bone-bed  we  find  a  stratuni  of 
loose  grey  mieaccons  sandstone  (No.  4  in  the  section}  about  4  Inchi'S 
thick,  which  is  by  far  the  most  productive  bed  for  fossils  in  lite 
seriea,  literally  abounding  in  bones,  teeth,  scales,  and  co|trolite«,  wilb 
spines  of  Hybodm  and  Nemamnthits,  and  casts  of  Mwiiola  mtHima, 
Pidlaatra  ai-tnieoJa,  and  other  well-known  Rhwtio  fossils.  Aliote 
this  richly  fosailiferous  bed  lies  another  narrow  band  of  animal 
dibrig.  No.  5  in  the  same  section,  about  j  tin  inch  thick,  wliich 
may  be  regarded  as  a  second  bone-bed,  similar  to  those  found  iu 
various  other  localities.  The  remains  in  this  liund  are  cliicfly  ctipo)- 
lites  ;  and,  uiilike  those  iu  the  bone-bed  below,  they  are  not  conaoli- 
dated  in  a  matrix  of  pyrites,  but  lie  loose  and  free  in  a  sandy  coat- 
ing of  a  composition  similar  Iu  that  of  the  bed  laHt  described,  though 
of  H  slightly  darker  colour.  This  second  bone-bed  is  snocecded  by 
another  band  of  black  shale  (No.  6),  '2  feet  tliick,  containing ^•iniln 
foitiorln  and  other  fossils,  and  that  again  by  a  rather  hard  fine- 
grained micaceous  sandstone  (No.  7),  6  inches  in  thickness,  the  mira 
in  some  parts  lying  in  largo  loose  scales.  This  bed  is  highly 
pyritous  throughout,  and  contains  a  few  teeth,  scales,  and  copr(>UtrN 
with  abundance  of  Avirula  eontorla  on  its  upper  unrfeec.     Abcrn 
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tliiB  comes  another  bod  of  black  pyritoua  ahale(No.  8),  2fi'et  4  inohea 
thict,  containing  immense  numbers  of  coraiiresBcd  Avicvia  tontorta, 
Sfhizodua  cloi'riniis,  and  other  fossils,  nnd  haling  at  wide  iuterrala 
large,  (iat-sliopcd,  concretionary  nodiiles,  of  homogeneous  testuio 
throughout,  imbrddod  in  its  mass.  In  (he  more  fossiliferous  parts 
this  hed  is  reiy  Haky,  nnd  eeparates  enaUy ;  aud  iho  flakes,  which 
may  bo  spht  up  inio  the  thinnest  slices,  seem  to  be  composed  of 
nothing  but  dead  organisms,  of  which  tho  ehelU  of  Sc/iizodus  eloa- 
dniu  form  the  bulk. 

Thpso  last-meutioni'd  shnlea  are  capped  by  a  band  of  very  hard, 
compact,  laminated,  micaceous  sandstone  (No.  0),  1  foot  5  inches 
thick,  of  a  light-grey  colour,  containing  numerous  casts  of  Avicu?a 
eonlortn,  Pullaslr'i  nrmieoln,  Morliola  mlninin,  and  Prniti,  sp.,  with 
teeth,  bones,  coprolites,  and  drift-wood.  This  band  forms  by  for 
the  most  iraporlnnt  of  the  stone-bods,  and  has  been  used  largely 
for  the  roadways  round  the  new  elation  at  Guiiisborough.  Tho 
fossils  in  it  hare  not  nncommonlj  a  bright  pyriloua  covering,  ren- 
dering them  very  distinct  and  clear  in  the  surrounding  matrix  of 
grey.  The  morkiiige  on  this  stone-bed  aro  most  singular,  many  of 
the  slabs  prosenting  apparently  traces  of  the  raoUiiaks  and  annelid* 
that  crawled  over  and  binrowed  in  them,  with  Braooth  wave-ridROi 
and  hollows,  the  latter  filled  with  shells  and  flsh-remains,ju6t  oamay 
now  be  seoa  on  any  saudy  shore  which  the  retreating  tide  has  laid 
bare.  This  is  followed  agiun  by  a  bed  of  shale  (No.  10),  4  inehea 
thick,  simibr  in  composition  to  the  other  shaly  strata,  containing 
ArieiJa  coniorta  and  HehUorlui,  doneimia  in  great  numbers,  aboTO 
whieh  comes  another  narrow  hand  of  rather  dark  sandy  stono  (No.  11 
in  the  section),  2  inches  thick.  Then  another  bed  of  fiswle  shale 
(No.  12),  1  foot  6  inches  thick,  containing  the  same  foesils  as  before ; 
above  which  is  another  hand  of  stone  (JJo.  13),  similar  to  No.  11, 

2  inches  thick,  and  above  it  shale,  as  before,  1  foot  thick  (No.  14). 
Then  comes  a  remarkable  narrow  band  of  highly  pyritoua  stono 
(No.  15),  J  an  inch  thick,  nppareutly  unfossiliferous  ;  nnd  succeeding 
it  ia  another  bed  of  shale  (No.  Itt)  1  foot  0  inches  thick,  similnr  to 
all  the  preecding.  Then  a  band  of  stone  (No.  17).  2  inches  thick, 
much  broken,  resembling  in  this  respect  the  beds  of  rubble  found  at 
the  top  of  Oohte  ehffe.  This  band,  which,  so  far  as  I  have  observed, 
is  wanting  in  fossils,  is  followed  by  anolher  bed  of  shale  (No.  18), 

3  feet  thick,  containing,  like  No.  8,  immense  numbers  of  compressed 
Avietdif  eoiitoriit  and  Si-liisodus  tJontitiiai,  with  here  and  there  non- 
continuous  veins  of  black  fibrous  gypsum  running  horizontally 
through  the  mass,  and  having  near  its  surface  large  oval-shaped 
nodules  of  septnria,  differing  from  those  in  No.  8  (which  are  of  solid 
and  homogeneous  tenture  throughout)  in  being  partly  hollow,  and 
having  their  interstices  filled  with  small  crystals  of  carbonate  of  hme. 
It  is  worthy  of  remark  that,  where  these  septaria  occur,  the  black 
ahalcs  directly  beneath  them  dip  for  a  certain  distance,  and  are 
roQndi-d  and  compressed  by  their  weight,  while  the  sfone-bed 
above  bidpcs  out  in  a  dome-shaped  mass,  apparently  showing  that 

'e  concrcUonarj-  action  to  which  'hrse  bodies  owed  their  growth 
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vaa  nt  work  at  the  time  the  shales  in  which  they  arc  imbedded 
were  deposited,  and  iTcforo  the  overiyinp  stratum  was  formed.  Above 
ihia  bed  of  (.halo  we  have  n  thin  band  of  ilark-grer  slone  (No,  10), 
varj-iiig  from  1  inch  to  'J  inches  in  thirk-uess,  containing  Prdm 
I'd  foil!  f fluid,  Aviciila  rvntortii,  HrJu'ioiivs  cloarinuf,  Mvitiola  minunii, 
and  what  nppeor  to  lie  worm-tratkH,  or  casta  of  the  traees  ot 
crawling  mollusks  or  eruatftceiuis,  This  stone  band,  the  only  one  in 
the  series  where  (owing  to  the  indefatigable  researches  of  my  friend 
Mr.  Wough.of  the  Great  Northern  staff',  to  whom  I  owe  the  accuiaU 
diugrama  accompanying  this  paper)  I  have  met  n'ith  the  wcU-knovn 
PtrUu  Viilonieiuit,  so  common  in  other  similar  locaUties,  liee  just 
above  the  septarinn  nodules  in  the  shales  below,  eometimea  reclining 
on  them  :  and  where  these  bodies  occur,  the  stone  assumes,  as  just 
staled,  a  dome-shaix'd  curve,  being  thinnest  on  the  raised  summit  df 
the  nodules,  and  tliickest  in  lie  inlervejiinR  sjioccs,  while,  resting 
on  the  stone,  in  the  hollows  between  tlie  swellings  caused  by  thi' 
septaria.  Ho  veins  of  hlsck  fibrous  gypsum  similar  to  those  described 
in  the  shale-bed  (No.  18)  below.  Neit  in  order  comes  another 
bod  of  hlnck  fissile  shale  (No.  20)  from  1  foot  to  3  feet  thick,  similar  in 
character  to  all  the  others,  and  forming  the  highest  bed  of  the  series 
in  this  locality,  all  above  it  beings  us  far  as  the  railway-cutting 
extends,  denuded  and  worn  down  by  the  drilt,  which,  at  a  distanee 
of  about  90  yards  above  Lea-bridge,  suddenly  cuts  olean  through  all 
the  intervening  beds  down  to  tho  main  stone  band  (No.  9),  eriishing 
and  distorting  the  various  strata,  and  making  the  smooth  slippeiy 
surfaces  of  tho  shales  appear  as  if  tliey  hod  been  polished*.  At 
lliis  point  also  tho  strata  from  beneath  rise  again,  and  the  grey 
Kenper  marl  becomes  visible  at  the  base  of  the  cutting,  showing  the 
form  of  tho  Uheetic  beds  in  this  locality  to  be  that  of  a  sliallou' 
synclinal  basin.  That  higher  beds  of  the  series  existed  in  these 
parts  is  evident  from  tho  clean -fractured  uneven  fragmenla  uf 
White  Lias  which  are  foimd  in  the  overlying  drift,  containing  jUj/a- 
«/«  miuciiloiittt,  Cardium  Itiialimtn,  and  other  fossils,  with  the  old 
perforated  tubes  of  boring  mollusks,  the  latter  pointing,  as  Mr. 
Jloore,  in  his  paper  already  cited,  observes,  to  a  quiet  period  of  do- 
posilion,  when  snch  dehcato  operations  could  take  effect.  One  of 
tho  most  remarkable  cbaracteristies  of  the  Gainsborough  hods  is  the 
presence  of  the  immense  quantity  of  iron  pyrites  found  in  the  dif- 
ferent strata,  all  of  them,  whether  shaJe  or  stone,  being  lilerallv 
filled  with  this  mineral.  In  the  shale  it  oecurs  as  a  simple  cube,  ot 
number  of  cubes,  and  in  tho  stone  as  a  bright  metalhc  layer  or 
streak  ;  and  no  filled  is  the  entire  series  with  this  subetanet,  that  I 
have  seen,  after  heavj-  rains,  the  sides  of  the  cutting  in  plflcee  stained 
yellow,  :ifl  if  with  rust,  completely  eifaiing  the  lines  of  bedding. 
How  far  the  surface- limits  of  this  llhietic  tract  extend  it  is  not  ea.«T 
to  aaeertain  with  exactness;  Judging,  however,  from  the  contour  of  the 
surrounding  land,  an  estimate  of  its  size  and  position  may,  I  think, 

•  Binra  this  jjnp?rinigr«id,  I  liare  Hi>in>vrr«i,  in  Ihp  old  undisturbed  pari*  of 
th*  cutting,  Irnwn  or  Simla  in  lifii  Ixiloiigitig  lo  i!ji'  Bhirlie  irri'^  hipher  I'  " 
tfaone  dcKTibriJ. 
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vitii  some  degree  of  probability  bo  made  oat;  and  I  hare  endea- 
roared  in  the  accompanying  map,  taken  from  tho  Ordnance  Survey, 
to  dufine  them.  To  the  cast  of  the  Triossic  escarpment,  extending 
&om  tlie  Rhtetic  cutting  at  Lea  northwards  towards  Gainsborough, 
the  land  lies  in  a  gentle  slope,  rising  again,  tboitgh  very  slightly,  at 
a  distance  of  less  than  a  mile  on  the  avoroge,  with  an  outcrop  of 
Liassic  clays ;  and  in  the  hollow  between  thcao  ridges,  judging  tzom. 

Fig.  2. — Sketch  Map  ■Aoiuinj?  llie  txtent  of  the  RJuetie  Beds 
near  Oainsborough. 


ZOt 


the  direction  of  the  dip,  and  the  general  trend  of  the  land,  it  ap- 
peared te  me  likely  that  the  Kheetic  beds  would  be  found  on  the 
BUriace ;  and  bearing  that  a  well  hud  been  dug  in  the  line  of  this 
depression,  near  a  farm-house  marked  on  the  map,  about  3  mites 
north  of  the  Lea-beds,  1  esamined  iho  earth  thrown  up,  and  found, 
OB  1  anticipated,  the  toHour  stones  and  shalea  of  tho  Rhsitic  zone. 


L 
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uiiilinuDiBbcd  tu  all  appoarnnce  in  aiie  and  tliickness,  the  ranin 
stone  band  and  the  other  prominent  strata,  with  their  accompanying 
fosails  and  stock  of  pyrita.-3,  eecmiiig  all  to  ho  prei^ent  aa  at  Lea. 

Taliins  the  en  lire  depression  between  the  Keupcr  and  Lioa  outcropa, 
and  prusumiag  it  to  be  occupied  with  the  Rbietic  beds,  as  in  all  ptw- 
babiiity  it  is,  we  get  an  area  of  from  3  to  4  miles  long,  and  from  ^ 
a  mile  to  2  miles  broad,  as  the  surface- extent  of  this  northern  de- 
posit; but  whatever  its  size  may  actually  be  now,  there  con  be  no  doubt 
that  it  once  formed  part  of  the  north-western  boundarj-^  of  a  va»l 
KhLctic  sea,  which  oxlended,  it  may  be,  from  Norway  •,  across  the 
Oennuu  Ocean,  to  Ireland,  and  suuthwarda  down  the  continent  rf 
Europe,  and  which,  save  in  such  patches  as  these,  has  long  since 
been  swept  off  the  earth's  surrocc,  or  buried  boncath  more  modem 
deposits  :  and  it  is  from  such  uonsiderations.  and  the  lipbt  the  dis- 
covery of  theaa  outlying  strata  casts  on  what  would  otherwise  be 
vague  aiid  oliscurc,  that  the  interest  and  value  of  their  cxaminatior. 
mainly  depend. 


JntB  5,  1867. 
SPECIAL  GEHEKAL  MEETISG. 
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The  following  addition  to  tho  Bye-laws  was  proposed  "hj  Mr.  S, 
II.  Puttison,  seconded  by  Mr.  J.  W.  Flower,  and  adopt«d  by  ballot, 
with  one  dissentient ; — 

Section  XIX.  5.  The  Society  shall  not  and  may  not  make  any 
dividend,  gift,  divisiou,  or  bonus  in  money,  unto  or  between  any 
of  its  members. 


k 


VBDIXARY  GEXESAL  MEETISG, 

Augustus  Wollaaton    Franks,    Escj.,  F.R.8.,   F.8.A.,  Keeper 
Antiquities,  liritish  Museum,  W.C.,  was  elected  a  Fellow, 

Tlie  following  eomrounicatiotiB  were  read ; — 

1.   The  Alps  ami  the  HniAI.iYAS:  u  Gbologicai,  Compabisoit. 
By  Henkt  B.  Meuuooti,  E«i.,  A.B.,  F.G.S. 

[The  publication  of  tliU  paper  ii  paatpuDed.] 
(Abetnot.] 

CuRKENT  opiuions  on  Alpine  geology  are  first  fully  discuased  by 
the  author,  ecpecially  as  regards  the  abnormal  nature  of  tlte  actual 
boundary  of  the  Molnsse  with  the  rocks  of  the  ht(;hcr  Alps,  including 
the  explanation  usually  given  of  this  phenomenon,  and  of  the  con- 
tortion of  the  inner  zone  of  Molasso — namely,  the  direct  upheaval  of 
the  main  mountaia-mass.     Mr.  Medlicott  then  describes  some  of  die 

*  T)i<>  protmble  dislrnce  of  th?  Hhictic  bnld  on  tlie  lalocd  of  Bumholni.  oad 
in  lliD  proilnnc  of  Scbonncn,  i»  \nA\cauA  on  DiMiniu''8  mnp  nhoning  tlie  dittri- 
bution  of  tbe  formation;  but  at  present  tlien  i>  no  fowjil -evidence  lo  prote  with 
certninlj  Ihe  iige  of  Lbp  \kA»  in  qiicstiiin. 
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sectiOTiB  exposed  on  the  aonfk  lliiak  of  the  HiniEJaya§,  and  euggeate 
a  pBralleliBm  between  thera  mid  those  eshibitod  in  tho  Alps.  The 
claj-9,  sands,  iind  cr>nf;lomcrrites  of  the  Sivuliks  are  very  like  those  of 
the  MoIhbso  ;  iind  in  both  regions  tho  coarser  dcpoBita  prevail 
towards  the  top.  In  the  Hininlnyoa  also  the  younger  Tertiary  de- 
posite  almost  invnrinbly  dip  towards  tho  mona  tain -range  which  they 
fringe, — tho  plane  of  contact  incliiiinK  in  the  same  direction,  and 
thus  producing  actual,  though  not  pandlel,  superposition  of  the  older 
rovks.  All  the  arguments  whieh  hare  been  used  to  prove  pro- 
digious faulting  in  the  ease  of  the  Alps  would  therefore,  tho  author 
states,  be  quit«  oa  npplicaljle  to  that  of  tho  llimaluyas.  Itut,  as 
regards  the  latter  range,  Mr.  Medlicott  brings  forward  evideriee 
which  appears  to  hini  Hufticiont  ta  prove  that  tbo  present  contoct 
of  the  SivaUk  fonnadon  with  the  mountains  is  the  original  one, 
modilicd  only  by  pressure,  without  relative  vertical  displacemont : 
and  that  tho  tin/ciiuj  of  the  mountain -muss  is  tlie  proximate  cause 
of  the  contortions  of  the  Tertiary  strata.  He  tlien  endeavours  to 
Bhow  that  this  explanation  is  e(|ua]ly  applicable  to  the  Alps,  espo- 
oi&Uy  as  it  seems  also  to  account  for  collateral  phenomena  which 
appear  diffiiTilt  of  explanation  consistently  with  the  ordinary  hypo- 
thesis ;  and  he  concludes  by  discussing  the  current  theories  of  the 
furmation  of  lake-baains,  in  rclatiun  to  the  more  iiumediat«  subject 
of  his  paper. 


2.  On  vtmr  nuiKiMo  IsariMCBs  of  the  Tebuinu,  Cdbvatceb  o/Slati 
Li.Mni'^  in  West  Someeset.     By  D,  Maceihtoss,  Esq.,  F.G,?. 


CoKTE](TR. 


1.  Tntroduction. 

2.  Snctiong  inaQuMTj  nesrWivelis- 

(Winbe. 
;!,  TenninBl  Cunaturc  qf  Lamina^ 
II  for  Raleigh's  Cross. 


4.  Tnuuporlalion  ofBlookB. 

fi.  AppnreTit  Rorersal  of  Dip  near 

QunworHiy. 
fj.  Concluding  B^niarfcu. 


1.  /ii(rorfur(io«.— During  the  last  two  years  I  have  been  making  a 
Bcriea  of  observations  in  the  West  of  England  and  in  Wales,  witli  the 
hope  of  being  able  to  throw  some  freah  hght  on  the  relative  nature 
and  extent  of  oceanic  and  atmospheric  denudation,  and  on  the  origin 
of  Bnperlicial  accumulations.  In  somo  parts  of  Siluria,  during  the 
spring  of  last  year,  I  supposed  I  had  met  with  a  proof  of  tranquil 
marine  deposition  in  horiiontally  arranged  cliips  of  slate  rcstinj;  on 
the  edges  of  highly  inclined  l.imiiice,  until  I  found  that  I  had  been 
looking  on  a  continuation  of  these  edges  in  a  curved-hack  position, 
instead  of  seeing  the  curvature  in  profile. 

In  the  autumn  of  1866  I  noticed  several  instances  of  the  above 
phenomenon,  which  have  not  yet  been  described  by  geologists  •.  On 
the  nearh/  level  floor  of  one  of  the  valleys  which  indent  the  southern 
slope  of  the  eastern  part  of  the  Quantock  range  of  bills,  I  found  the 

■  For  an  in«t(im«  near  .\»hbiirtoii.  noliowl  bj  Mr.  Go<lwin-Au»lcn,  iff  Imnt. 
GmI.  Goc.  2nd  (Mnra,  pari  li.  vol.  vi.  p.  437. 
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luminro  of  the  Bevonian  (Ctirboniforoiia?)  slate  very  repularly  and 
didtinctly  bent  or  curved  backwonla,  or  towards  the  south.  Tl](>i<lM 
of  B  raort'  powort'ul  agency  than  rain  or  frost  then  seemed  to  surest 
itself;  but  it  was  not  ualil  I  had  cxaicined  more  estensive  McdoDs 
further  to  the  west,  on  the  cjast  Eimoor  bills,  that  1  became  rou- 
rinced  of  the  necessity  of  hai-ing  recouree  to  a  more  uniformly 
efScicnt  caiiBo  thiin  even  the  most  exaggyratod  form  of  what  is  com- 
monly called  atmnapherio  action.  The  object  of  this  paper,  liow- 
erer,  is  not  so  much  to  theorizo  on  the  precise  n&tore  of  this  cause, 
as  to  state  several  important  ikcts. 

2.  Sfcliuttg  ill  a  Quarrij  near  Wiveliseomhe.-~-la  a  qnarry  alioat  a 
mile  and  a  half  from  Wiveliseombe  Heveral  very  instructive  sections 
of  the  terminal  curving-back  of  iBminiE  are  exposed.  The  bUIm 
(which  have  a  eouthorly  dip)  appear  to  be  very  flexible ;  and  tlii* 
may  be  partly  the  reason  why  they  have  been  bo  little  broken.  But 
the  wondorAil  continuity  of  the  curvature  here  exhibited  must,  I 
think,  bo  partly  duo  to  an  extreme  uniformity  in  the  moromcDt. 
The  bed  of  curved  slates  (reprcsenled  in  the  figure),  on  the  wcetera 

Sectioiit  ofcurv(d  lamitm  near  WivetUcombt. 


A.  Tlie  profile  ot  the  lamiruc 


)7  / ;/: 


B.  Their  Cuw. 


k 


side  of  the  entrance  to  the  quarry,  is  from  three  to  four  feet  thick. 
The  line  of  demarcation  between  the  commencement  of  the  carving 
back  and  the  undisturbed  mass  of  slates  below  is  remarkably  diBtinct 
and  straight  on  looking  along  the  strike  of  the  cleavage ;  but  OD 
looking  at  nearly  right  angles  to  the  strike,  the  surface  formed  by 
the  edges  of  the  laminoe  beneath,  though  equally  distinctly  marked, 
ig  very  uneven,  aa  if  the  once  superincumbent  moving  agent  had 
exerted  considerable  inequality  of  pressure,  so  as  l«  give  rise  to 
irregular  grooves  and  ridges.  The  upper  surface  of  the  bed  of  curved 
laminae,  which  is  very  uniform,  ia  overlain  by  a  layer,  nearly  two 
feet  thick,  of  rcddiah  loam,  containing  fragments  of  (juarla  &c.  On 
the  opposite  side  of  the  entrance  to  the  quarry  the  curving  back  for 
some  distance  is  on  a  nearly  level  plane.  Here  the  bed  of  displaced 
laminffi  ia  from  two  to  three  feet  thick.  It  exhibits  a  double  cur- 
vature, approaching  the  shape  of  the  IcKer  S.  Over  it  there  in  a 
layer  of  about  two  feet  of  loam,  with  many  quarts  fragments,  chidly 
angular,  hut  occasionally  a  httle  rounded. 

3.  Ttrminal  Curvniiirr  of  Ltmi arr  ni'ttr  Raleiyh't  Creiis. —There 
are  several  facts  connected  with  the  foregoing  sections  which  ob- 
viously point  to  a  powerful  nnd  imifonnly  operating  cause  :  but  the 
belief  in  such  n  cause  tiecomcs  irrcsiitible  an  one  survey"  the  immc- 
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DiiB  ecctions  exposed  in  tie  mineral -rail  way -tuttiiigB  near  Raleigh's 
Cross,  on  llio  summit  of  Brendon  HiU.  Here  tie  bending  and 
curving  back  of  the  slates  is  sucn  to  prevail  over  a  large  area,  willi 
a  nBifonn  direction  nearly  S.S.E.*  Tlie  laminte  in  many  places  are 
TOiich  broken,  and  sliatlered  to  a  considerable  depth ;  but  still  the 
line  of  separation  between  the  hent  masses  and  the  slatca  in  situ 
can  gcnendly  be  traced.  The  most  iniportjiiit  fact  in  connexion 
with  these  sections  is  this  •.-—the  btnding  nnd  curvlng~baek  over  tx- 
Untivt  areas  has  tiil-fn  pitw  on  jicrfecllij  itvtl  ground,  with  a  dfpra- 
sion  iiislcad  of  an  elevalion  on  tht  sidf  whtnee  Ihf  movenifnt  niii«( 
7iiii-r  tome.  There  are,  indeed,  instances  in  which  the  curving-back 
has  been  forced  up  a  slight  acclivity.  I  could  find  no  indications 
on  the  northern  alope  of  Brendon  Hill  t  of  the  moremcnt  under 
notice :  nnd  should  this  prove  true  with  regard  to  all  the  northern 
slopes  of  the  Great  Exmoor  tablelund,  it  will  clearly  point  to  a 
wide-spread  agency  ojierating  in  a  southerly  direction,  and  affeoHng 
only  the  summit- levels  or  southern  dechvities.  At  the  some  time 
the  possible  discovery  of  local  variations,  or  even  reversions,  in  tliu 
direction  of  eiirvatiiro,  would  prove  nothing  Airther  than  a  deflection- 
of  the  course  of  the  moving  agent. 

4.  Tr'nwportation  of  Bhrkn. — The  cause  of  the  displacement  of 
slaty  lamiutc  on  lirendon  Hill  (or  a  subsequently  operating  cause) 
must  have  been  capable  of  dri%Tiig  forward  or  carrying  large  blocks 
of  quartz  to  considerable  distances  from  their  native  veins  J.  Many 
of  these  wore  pointed  out  to  me  in  the  cuttings  by  Mr.  Morgon 
Uorgans  (Captiin  of  the  mines),  not  only  near  the  surface  but  im- 
bedded at  depths  of  from  three  to  five  feet,  iti  the  more  shattered 
parts  of  the  curved-back  laminre.  Overlying  and  intermixed  with 
the  slaty  ddhris  and  transported  fragments,  there  is  a  considerable 
thickness  of  reddish  loam  §. 

5.  Apiwrent  Reversnl  of  Dip  ntar  GiipH'orllii/. — In  the  neighbour- 
'  hood  of  Gupworthy,  about  three  miles  from  Italeigh's  Cross,  a  hori- 
zontal adit  was  excavated  some  years  ago,  in  seflrch  of  copper.  It 
passes  through  a  rich  iron-  "  lode,"  which  at  the  time  was  apparently 
overlooked.  This  timnel  reveals  a  section  of  the  uniform  curving- 
bock  of  laminiE  on  a  very  gigantic  scale,  the  vertical  extent  of 
curvature  amounting  to  at  least  twenty  feet.     The  direction  of  the 

^B  curvature,  as  elsewhere  in  this  locality,  is  about  south- south -eest. 

^B^  •  During  tli«e  viail*  I  hnd  not  the  means  of  very  aocumtelj  dotprniining  llio 

^^■fo  ef  tlie  Bluty  ctcavage  or  Uie  precise  direction  of  curving-biLck  of  the  laminic 

^^^h  Afferent  mictions. 

^^"^    t  On  tlie  iicira  of  hhe  very  nlwp   rnilwnj-iiicline  to  the  nortli  of  Raleigh 'n 
CfOiS,  Iho  edf!!^  of  the  slalea  in  mjiny  plaoea  come  witliln  a  ftw  inches  of  llie 

1^^  luriiu*,  and  exhibit  no  sign  of  dwinlemition. 

^m       t  Threp  Tpina  run  nlong  one  side  of  the  "lodes"  ofiron-Ote,  Mid  often  pre- 

^V  neat  n  coneiderahtp  thiekneSH. 

f  H^t  the  deM^nt  oi'  matlprbv  HtmoHpherie  ai.'tion  ooutd  n^verhave  given  rise 
to  a  greal  p»rt  of  the  sngiibir  detritus,  with  its  loanij  inatrii,  which  firm!,  no 
general  a  covering  ol'  llio  e^rtli'B  surface,  was  long  ngo  i-learlT  shown  bj  Sir 
Roderiek  I.  Murchison.  See  clinpt<M"  on  Drift  in  '  Silurian  SjBiprn.'  and  more 
espccmllv  ■  puprr  on  the  "  Flint  Drill  "  of  the  SniU.h-faisl  of  Enj;Iand,  (Jun''t- 
Jouni.  6eal.  So.:  vol.  vii.  p.  !H9. 
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AiJ>'  one  not  prciiari'd  to  find  a  cnrviag-back  on  sach  a  ^colr,  nitght 
easily  nisUike  the  snperfioiiil  dip  for  the  real  dip.  I  confew  1  was 
at  firtit  disposed  to  look  on  the  dip  as  the  result  of  a  fault  in  tbe 
adjacent  viJloy,  or  oa  a  part  of  it  denuded  or  truncated  anticlinal 
fold  ;  but  further  inspection  convinced  me  that  it  was  only  an  ei- 
aggL-mted  eontiuuation  of  the  general  curring-back  above  describtid; 
and  this  conclusion  was  corroborated  by  Mr.  Morgans,  who  is  familiar, 
{rom  daily  o.iperience,  with  the  internal  structure  of  the  iliatiScl. 

(t,  C'mciitding  Remarks. — I  think  all  will  admit  that  the  sectjons 
to  which  attention  has  been  directed  present  indications  of  a  csui« 
to  which  the  term  ''  slupendous"  may  be  justly  applied.  VTaa  it  • 
southerly  progression  of  n  crust  of  btnd-ice  filling  up  the  ba^n  of 
tlie  Bristjjl  Channel,  and  levelling  the  area  between  the  Block 
Mountains  of  Wales  ond  the  Esmoor  tableland  ?  Was  it  a  graunded 
iceberg  ?  or  floating  ice  in  any  other  form  •  ?  Was  it  a  swift 
oceanic  current  exerting  a  pressure  on  the  underlying  elates  by 
means  of  a  foreible  drifting  forward  of  detritus?  Or  was  it  a  still 
more  riolent  rush  of  waters  caused  by  a  sudden  upheaval  or  de- 
pression of  the  land  t  ? 

PosTBciuPT. — Since  writing  the  above.  I  have  seen  other  instoncci 
of  the  curving-back  of  slaty  lamina;.  Within  half  a  mile  of  Union 
Street,  Plymouth,  in  a  cutting  of  the  Esctcr  and  South  Devon  Bail- 
way,  the  edges  of  the  slates  are  slightly  but  uniformly  cnrvwi  on 
nearly  level  ground,  in  a  Boutherly  direction,  or  in  the  direction  of  thf 
cleavuge-dip.  Ou  the  left-hand  side  of  the  road  leading  from  Torquay 
to  Bishopetowc  and  St.  Mary's  Church,  and  at  no  great  distance  from 
the  Torquay  Post  Office,  an  artificial  excavation  (April  15th.  lSlt7) 
reveals  an  instance  of  terminal  curvature  on  a  rather  esiensive 
acale ;  and  here,  as  in  West  Somerset,  the  line  of  demarcation  be- 
tween the  undisturbed  slate  and  the  regular  bed  of  curved  lamina; 
is  very  distinctly  marked.  The  direction,  as  in  all  the  other  in- 
Btanecs,  is  southerly,  or  nearly  so,  and  the  ground  in  that  direcdon 
is  only  very  slightly  inclined.  I  believe  that  in  most  parts  ofDevon, 
West  Somerset,  and  Cornwall,  if  not  In  other  districts,  where  the 
slates  exa  Jl(j.-iliU,  and  where  the  cleuvage-lamiiifls  dip  at  a  consider- 
able angle  to  the  south,  or  where  they  arc  vertical  with  an  approxi- 
mately east  and  west  strike,  simUor  appearances  might  be  disco- 
vered, irrespective  of  the  outline  or  inclination  of  the  ground.  It  is 
not  difficult  Us  conceivo  how  the  uniform  curving-bnck  would  only 
occur  where  the  laminte  leaned  towards  the  moving  agent  (or  bI 
least  did  not  lean  away  from  itj,  so  aa  to  offer  a  certain  degree  of 
resistance  to  its  action.     In  other  places  the  ploning-off  of  the  cdgra 

*  See  B  nolioe  of  supposed  icc-marka  on  tlie  Hpnilip  Hills  \rj  tbe  Bathor.  in 
the  '  Gcologic3k1  Magiuine,'  vol.  iii.  p.  5T4. 

t  The  Hot.  Msiwoll  H.  Oose,  i  n  a  rerr  pluborate  pH[«r  on  the  "  OlBciAtion 
of  IreUnd."  rend  bpforc  Ihe  Rojal  Goolojilcal  Society  of  Irpland,  iSarvh  14.  ISM, 
and  just  piitilisheil,  ha;  eipr<wied  bis  bolicr  tiial  (he  "  brokoi  and  bml  oier" 
edge«  of  mitfa  slnle,  in  n  qunrrj  near  Innishowen,  cauinot  hr  eiplnmrd  bi  the 
"  weight  of  tlip  liill."  bill  arp  the  result  nf  n  (!oit  of  laml-ir>'.  i^Sre  Joiim.  R(n. 
Oeol,  Si>p.  Irplimrl.  rol,  i,  |ispI  fl.  |i.  2(17,) 
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of  the  lomintc  would  eitlit<r  Icbvu  thorn  cleanly  cut,  or  veiy  irregulurly 
Ghattt'red.  Thu  edges  of  tho  btratfi  of  thi;  limeatone  hills  of  Soutb- 
eust  DcTon,  when;  thoy  have  Dot  been  left  as  cliifs  or  rocky  projec- 
tions, have  either  been  planed  down  to  a  level  surfaep.  or  smoothly 
rounded  off,  the  solid  rock  being  often  covered  with  only  two  or  three 
iuchcs  of  loam  or  vegetable  soil  (excepting  in  fisBures,  grooves,  ro- 
ocsBce,  or  vnUeys),  aa  may  he  seen  in  the  qunrrics  near  Torquay,and 
OD  the  line  of  railway  between  Kewton  and  Totnes. 

Whatever  theory  of  deimdotioa  one  may  previously  have  enter- 
tained, on  coming  to  contemplate  such  phenomena  it  is  sometimes 
difScult  to  resist  the  impression  that  iv  great  weight  of  solid  matter, 
powerfully  propelled  in  a  southorly  direction,  must  have  curved 
baek  the  slaty  Inmrna;,  and,  with  an  almost  geometrical  exactness, 
rounded  the  forms  of  the  limealona  and  other  eminences  of  the 
Soulh-west  of  Kngland.  But  so  far  as  South-t-ast  Devon  is  con- 
cerned, the  mode  of  occurrence  of  perfectly  preserved  lUhodumoiis 
ptrforntioita  up  to  at  least  240  feet  above  mean  tide,  as  discovered  by 
Mr.  Pcngelly,  and  lately  examined  by  myself,  clearly  shows  that  the 
eea  has  been  the  last  modifying  agent  to  which  the  land  has  been 
Bubjected  •.  

^  JuifH  19,  latil. 

William  T.  Lewis,  Esq.,  Ahordarc,  South  Walce,  was  elected  a 

Fellow. 

p     The  following  communications  wore  read : — 

1,  On  Cyclophtllck,  a  new  r/eniis  of  the  CTATHOPim,LU).E,  leith 
rciiiarkg  on  the  ijtuiU  AcLOPniLLPM.  By  P.  Mabtik  DcflCiH,  Sl.lJ, 
Lend.,  See.G.8.,  and  iIames  Thohson,  Esq.,  V.-P.  Gool.  Roc, 
Ulafgow. 

[PLiTB  XIILJ 

1.  Introduction. 

2.  DFwripiio"  uf  lbs  gonUB  C}/dojjhi/(lHm  and  its  apecieii. 

3.  De«cri|)lion  of  tiio  miei'ifs  of  Aulophgtlum. 

4.  TliB  gptilogical  [Msitioii  of  Ujo  Corals. 

1 .  InlrodxKtioii. — A  very  line  series  of  Bpeeimetis  of  the  Polojozoic 
ciirols  usually  elasaified  under  the  genua  Auloj>hi/Umii  t,  Milne-Ed- 
wards and  Jules  Uoime,  has  been  submitted  by  us  to  carefiil  examina- 
tion. Numerous  sections  of  the  apceimens  have  been  made,  and  es]*- 
cial  attontion  has  been  given  Ut  the  anatomy  of  weathered  fossild  of 
the  gctkUB.  Our  examination  haa  resulted  in  the  determination  that 
the  corals  called  At/lophyUumfuivjilfiX  a,nA  AulopliiiU am  Bowerlianlci 
cannot  remain  in  the  genus  Aulophi/lluni  as  estaliliehod  and  defined 
by  Milne-Edwards  and  Jules  Haime.  Numerous  specimens  were 
examined  which  bad  their  calices  perfect :  and  those  gave  evidences 
of  a  columella,  whose  structure  was  revealed  both  by  tmosverso  and 
I       longitudinal  sections.     One  form,  however,  had  no  columella ;  and 

i  •  Soc  A  papor  b»  the  aulJior  in  (!eol.  Mni;.  vol.  i».  p.  'JS6  (18B7). 

^L  t  Bril.  Fnw.  Cnrals,  Iiitmd.  p.  In  ( IKM)). 

^1^         i  iliit.  Nat.  dea  CorKll.  vol.  iil.  p.  4(Kl. 
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the  space  which  ought  to  have  been  filled  by  it  was  noticed  to  be 
occupied  by  tabuloi.  This  waa  clearly  an  Aulophyllum,  but  it  differed 
from  Aidiiphijlhim  fuiuj'iits  and  A.  Bovierbatiki  as  described  by  Milne- 
Edwardfl  and  Julea  Hiiime. 

We  prupose  to  form  a  new  gonus  which  will  admit  the  species 
with  a  columella.  Thus  AulophyUum  fmigites  will  become  Cyelo- 
phyllum  fiingila,  Fleming,  sp.,  ftnd  A.  Bouierbanki  will  be  called 
Cyclop/iiflliim  Boteerbatiiri ,  Edw.  and  Haimo,  sp.  The  new  form 
will  be  named  Aulop/ii/lfmn  Rhvaalsi,  Duttc.  and  Thomson. 

M'Coy  suspected  that  the  AalophijUum  of  Edwards  and  Haime 
had  a  columella,  but  ho  miatook.tbe  general  anatomy  of  the  caliculur 
BtniL-tures:  he  named  the  genns  Clisiophi/lhtin,  or  rather  did  not 
separnto  it  from  Cli»iophr/UurH.  The  genus  CUsiophi/Iliini  has  a 
lamellar  columella,  and  the  lai^er  aepta  are  continued  over  the 
central  space  of  the  calico.  The  Auhphyllum  of  Edwards  and  Haime 
was  determined  from  imperfect  specimens  of  two  species  whose  calicos 
were  wanting,  A  circle  of  email  septa,  surmounting  a  central 
columnar  mass  which  was  separated  from  the  inner  ends  of  the  lor;^ 
external  or  true  septa,  was  considered  very  characteriBtic.  The 
absence  of  tho  columella  and  the  paucity  of  tabulte  were  considered 
fcenerio. 

Our  specimens  prove  that  the  species  included  in  AuJophifllwn 
by  Edwards  and  Haime  had  deep  calices,  and  laminate  septa  spring- 
ing from  the  epithecal  wall  estemally,  some  reaching  far  towards 
the  circle  of  smaller  septa,  and  others  passing  but  a  short  distance 
in  the  same  direction  ;  that  the  email  circle  of  septa  bounded  a  very 
complicated  and  more  or  less  caaential  columella,  and  that  the 
eudotbeca  was  developed  in  an  extraordinary  manner. 

2.  Ikxriplion  of  the  ijenm  Cjclophyllum  aiul  its  species : — 

CiCLOPHTLnrii,  gen.  nov. 

The  corallum  la  simple,  toll,  eomute,  or  more  or  less  cylindrical. 
The  wall  is  very  thin  and  is  formed  of  epithoca;.  The  calice  is  deep, 
and  its  margin  sharp;  there  is  a  central  projection  at  the  bottom  of  the 
fossa,  separated  from  the  ends  of  the  larger  septa  by  a  deep  groove. 
This  central  mass  consists  of  an  endothecal  covering,  with  numerous 
sopta  attached  to  it  internally,  and  coalescing  to  form  some  lai^ 
septa,  which  ramiiy  over  the  central  depression  which  represents  the 
top  of  the  columella. 

The  columella  is  essential,  and  is  made  up  of  laminie  which  arise 
from  the  base  of  the  corallum,  and  from  the  dissepiments  which 
unite  them.  The  endotheca  is  largely  developed  and  the  septa  arc 
very  numerous.  There  is  a  fossula  with  three  small  septa  in  it,  and 
a  process  of  the  endotheca  of  the  central  moss  projects  into  it. 

1.    ClCLOPHTLLCM  BOWEEDASKI.      PI.  XIII.  figs.  1-3. 

AulophyUuin  Boverbiuii:!,  Edwards  and  Haime  *. 
The  eorallum  is  long  and  subcyliudrical.     The  central  mass  is 
very  prominent  at  the  bottom  of  the  deep  fossa,  and  it  is  separated 
the  ends  of  the  si;pta  which  iirise  from  the  wall  liy  a  fold  of 
■  Brit.  Fu».  CocbU,  Pol,  Sou.  i*.  180. 


DirHCiii  AW  THOMHos — 0Tcw)pnn.i.cM, 


329 


endotbeca  which  fonna  a  groove;  one  portion  of  the  endotbeca 
enrrounds  the  central  mass  and  sends  a  process  into  the  foeaula,  and 
Ihe  other  is  refletted  between  the  septa. 

Thu  septa  whieh  arise  from  the  ■wall  arc  alternately  long  and 
short,  the  shorter  being  attaehed  to  the  longer  by  n  very  regular 
endotbeca,  which  is  vcnienlar  in  longitudinal  sections.  The  septa 
are  not  essert,  and  do  not  project  muuh  in  the  cidice  ;  but  in  transverse 
sections  they  are  seen  to  end  Bt  the  groove,  to  be  rarely  "juite  straight, 
and  to  form  a  foasnla  by  three  of  them  being  nidimentary.  The 
septa  are  about  140  in  number  in  a  coroUiun  l-jL  inch  in  diameter. 
The  small  septa  of  the  central  moss  are  about  144  in  number,  and 
they  unite  to  form  about  40  large  septa.  The  endotbeua  between  the 
large  ecptn  is  curved,  and  between  the  sniatl  and  other  septa  of  the 
central  mass  it  is  very  vesicular.  The  endotbeca  of  the  columella 
is  very  delicate  and  vesicular.  The  height  of  the  corallum  is  several 
inches. 

2.  Ctclophyllcm  nrserrEs.     PI.  XIH.  figH.  4-8. 
TurhlnoUa  fuiu/ilei,  Fleming. 
Auluj>hi/llum  fimgtiee,  Edwards  and  Haime. 

The  corallum  is  cylindro -conical,  curved,  and  comuto,  and  marked 
with  circular  enlargements ;  the  calice  is  wide  and  deep,  and  presenls 
a  central  projection,  which  has  an  encirchng  endoUieca,  many  small 
and  a  few  large  septa.  The  columella  is  ewicntiiil ;  and  the  huaellus 
are  close,  irregular,  and  joined  by  much  endotbeca. 

The  sej>ta  springing  from  the  wall  are  alternately  large  and  small ; 
there  is  a  fosaula,  and  the  endotbeca  is  greatly  developed.  There 
are  about  120  septa;  and  tbe  central  moss  baa  about  80  small  septa. 
The  height  of  the  corallum  is  several  inches. 

The  shape  of  the  corallites  is  very  constant,  and  is  the  great  specific 
distinction. 

The  foldings  of  the  endotbeca  to  form  the  lining  of  the  interaeptal 
spaces  of  the  central  moss  ore  very  distinctive  of  llio  genus.  This 
central  structure  distinguishes  the  geniiB  from  all  others,  except 
Aidojihyllnm,  in  which  the  mass  is  less  prominent  and  the  colunietlary 
Hpaco  in  it  is  filled  up  with  deUcate  and  close  tabula:. 

3.  Dmcription  of  the  fptdei  of  Anlopbyllum  : — 
Actopfln.Lcjt  Eewaedsi,  spec.  nov.     PI.  XIII.  fig.  8. 

The  corallum  b  cylindro- conical  and  oomute  in  shape.  The 
calice  is  wide,  not  very  deep,  and  the  central  mass  is  not  very  pro- 
minent. The  septa  of  the  wall  are  altemotely  lung  and  short,  very 
numerous,  probably  160  in  niunber.  The  colnmellary  Bpace,  encircled 
bv  the  septa  of  tbe  central  mass,  is  occupied  by  very  close  tabula;. 
I       Seight  of  the  corallum  1  ineh.     Locality,  Bathgate. 

4.  The  ifcolngieol  position  of  the  Corah. — In  all  the  localities 
where  these  corals  have  been  fotind,  namely  at  Urockloy,  Lesmaha- 

I       giiw,  Dunlop,  Beith,  and  Bathgate,  there  are  mauy  fossils  aBsoeialcd 
K  with  them.     Amougst  the  corals  there  are : — 
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pBociZiiDOis  or  TBS  BEOLOGicAi.  suciBtT.  [Jiwe  to, 


LIthoctrocion  juiiaeiim. 
fiwi'iculBtiini. 


Sjringopor*  runuloa. 
Ctiiinpliclliun.  •erersl  qK>aca.J 
CfalhoplijUutii,  aetenil  i 


SpirLfer  lincahu. 
Athjris  RojriL 

srabitiua- 

Rhjnobuncillii  (ilmrodon. 
TrreliratiUB  hiulBlA. 


And  the  following  Br&chiopoda: — 

Product iu  nmireticulatiu. 

longiipinui. 

punctMuA. 

—  Bmbrintiu, 
Spirilbr  biaulcatiu, 
glaber. 

The  corallifcrouB  beds  aro  a  feiv  foot  above  th«  lowest  limeetone 
beds  of  the  Carbon ifcroUH  series.  At  Brockley  the  coraU  ocoiir  in 
au  art^naccous  slialo  overlying  the  lowest  beds  of  limestone.  At 
Duntop  they  are  found  in  a,  ciilcAreouH  band  of  shale  intercuUted 
belweei)  the  thin  bods  which  overlie  the  lowost  bed.  At  Ijnthguto, 
where  they  abound,  and  where  their  perfection  of  preservation  is 
rcmarkdble,  thoy  are  not  only  found  in  the  intercnlated  shales,  or 
linrtinpt  of  the  thin  beds  so  charactcriatic  of  thia  part  of  the  Stottish 
Carbotiiferaus  series,  but  also  in  a  limestone,  2  feet  thick,  which 
overlies  the  main  or  under  bed. 

The  perfei^tion  of  most  of  the  det^ls  of  the  Bathgat«  speciiceiu 
would  indicate  that  they  bad  not  been  rolled,  but  hiid  been  en- 
tonibcd  where  they  grew — ia  deep  water,  with  the  Brachiopoda. 

EXPIABATION  OF  PLATE  Xm. 

FigB.  1-3.  CsclophMian  Bovxrhanki.    Edwards   and    Kaima,   sp. ; — 1.  Ci^iiv. 

natural  HlKf  ;  2,  Central  moM,  natunkl  hw  i  3.  ColutnplJo^  TOAgniflfd. 
Pigs.  4-8.  Cutlopki/Ilum  fiingita,  Flaming.  «(),:— -L  Contral  miui,  nalunJ  mui; 

5.  Tbe  hue,  natural  size  ;  G.  TnuuTerBeawtion.  mngniflnd  :  T.  Lune- 

ludinal  HVtion.  rrtugrtifit'd  ;  S.  TraiiETerse  section  of  »rplA  shoKing  w 

PpiEhpca.  highlv  riLA^nilicd. 
Fig.  9.  Amnphi/llum  EdtearJsi,   Duncan  and   Tliouiuu,  limgitudinal  Kdiao, 

mngmSed. 


2.  On  th«  DiecovBRT  of  a  New  Pfluokate  Hollusk  [ZoniUc 
(Conulua*)  priscus,  Cpr,)]  in  the  Coal-pokmation  of  Kova 
Scotia.  By  J.  W.  Dawaon,  LL.D.,  F.R.S.,  F.tl.S.  WM  a 
Desckiption  of  tlie  Species  ;  liff  Philip  P.  Caspenteii,  M.D. 

Thb  little  shell  to  which  the  following  deeeription  refers  vtta  found 
last  Bummor  in  the  ceiirse  of  excavations  made  under  my  diivcliDD 
in  the  bed  iu  Subdivision  VIII.  of  the  Joggins  Section,  betwoen  eouU 
no.  37  and  no.  33  of  Logan's  sectional  list,  already  referred  to  in  pre- 
vious papers  f  as  containing  great  numbers  of  shells  of  Pujia  vttutta. 
This  bed  is  1217  feet  below  that  in  which  Pupa  vetiata  was  otipu- 
ttlly  discovered  in  trunts  of  erect  Sigillariie,  and  about  42  feet  below 
•  Qmvlus,  Fili.,  IKiS  (  =  Trothitcus.  Held.,  1837,  non  Sl^. ;  =iWflrta.  BmL 
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1837;=  FerfariiteHa,  SchlUL),  is  a  subgenus  of  Zniii/u.  Sitniilf.  Inoa  Le*dlii 
Graj),  according  lo  Messrs,  Adiiuis, '  Genera  of  Bore rit  ShifUi.,'  vol.  ii,  n.  1  lA.ud 
their  follower  Clienii.  "Mnnual  de  Coiicli,  e(  de  Piileunt.'.  vol.  i.  p.  -I2i     Thi»« 


wlio  do  not  care  \o  enter  into  tbe  modern  dirisioii?  at  the  tand-»bel]s.  tnaj  quolr 
the  speojCA  as  a  Zonites— or  otpd,  srieakin^  loosely,  at  n  Helix, 
t  Qiuui.  Joun..  Oool.  Boc-.  Fob.  18fi3,  nnd  Mny  IWO,  p.  121. 
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ookI  no.  37  *,  or  nearly  in  the  middle  of  the  band  of  reddiah  and 
grey  sandstanes  and  shales  intervening  betwoon  coala  no.  37  nnd 
no.  ^8.  Its  immcdtatQ  associalions  arc  an  t'oIlowB,  in  dceccnding 
grder: — 

fL    in, 

Hard  reddish  shalo  with  ironatone  nodiiles   4     0 

PupM-bwi,  n  variable  layor,  iu  Boma  places  of  grey 
indoratcd  clay,  with  a  tendency  to  concretionary 
Btmctnre,  in  other  parla  luuiinuWd  and  carbo- 

naeeons  with  rematna  of  plants 0     3 

Bhidc,  mottled,  areuaecona     0     8 

Sandfltone,  hard  calcHTcons,  light  chocolate,  wea- 
thering ru8ty 1     0 

Shale,  chocolate  and  mottled 2     8 

Grey  sandatono 0     6 

Shale,  chocolate  and  mottled 5     0 

14   i 

In  digging  into  the  bed,  I  found  that  the  shells  of  Pupa  arc  irre- 
golarlr  disposed  io  nests,  and  are  in  sonic  epots  verj'  abundant, 
eapecially  in  the  argillaocoua  and  nodular  parts,  while  in  other 
places,  and  especially  in  the  more  carboiiaceous  portiona,  none  were 
found.  In  the  last- mentioned  parts  of  the  bed,  there  are  numerous 
obscnre  regetable  remains,  eapocially  leavea  of  Cardaitea,  leaflets  of 
Splteitnpltriii,  and  Trigoancarpa,  apparently  of  the  same  species  {T. 
ijgiUtiria)  found  with  Fupre  in  the  original  repositorj-  in  the  erect 
SigillariiB.  The  appearances  wore  such  as  to  confirm  the  impression, 
staled  in  a  prcviona  paper,  that  the  land-shells  were  drifted  along 
with  vegetable  matter  by  some  quiet  stroam,  and  deposited  on  the 
muddy  bottom  of  shallow  water. 

One  object  in  cKcuvating  the  bed  was  to  ascertain  if  any  other 
species  of  land-animal  than  Piipit  rrtuata  eoidd  be  obtained  from  it ; 
and  in  the  first  instance  the  result  appeared  purely  negative,  execjit 
in  the  presence  of  minute  fragmenta  of  bone,  and  of  what  might  havu 
been  the  cbitiuoua  integument  of  insects.  On  a  more  carefiil  ex- 
amination of  the  largo  quantity  of  fragments  of  Piipo  obtained,  I 
was  able  to  select  a  few  small  sjieeimena,  all  of  (hem  more  or  loss 
crushed,  which  seemed  to  differ  materially  from  the  young  of  l'\ipa 
Vftiifta  in  form  and  surface- markings.  On  submitting  these  to  Dr. 
Philip  P,  Carpenter  ho  at  one*  recognized  their  distinctnesa  from 
Pufia  vetusta,  and  has  kindly  furnished  mo  with  the  following  de- 
Bcnption  and  note  on  the  affinities  of  the  spcciee. 

Zoiiiles  {Conuiits) pritcus,  Cpr. 

"  C.  t.  parva.  tenuisaimll,  parum  elevate ;  nuelco  minimo;  nu- 
£ra£ti(>us  iv.,  subplanatis,  omnino  tenuissimo  rugoso-striolatis,  in- 
terdiim  mguliii  incremcnti  mogis  eonspieuis,  suturis  parum  impresais; 
circa    periphcriam   angustata,  vix    snbangnlalA ;    basi  concava,  ut 


k. 


"  Ini-oiTpctly  slolod  aa  12  fret  in  tlio  paper  Inst  mentioned. 
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inpra  striolatA,  umbilico  majore  ;  apcrtiirA  enbovali,  sstis  r^ulnritcr 
cxcBvaU  i  lubro  eimplioi.     Ijong.  cire.  1  pull.,  div.  eire.  130°. 
"  JIab.  Id  stratU  carbonifuria  Acadix,  Davison." 

Zonites  (Conului) pritous,  Carpenb^r. 


a.  Ifstural  Bice. 

b.  Magnified. 

c.  Purtioa  of  aurfW^highl;  nuignin«1. 
it.  Portion   of   ihe  eurfaec  ol'  Piipa 

velutia,  highly  magnified. 


r.  Tngmmxttyf  Zonita(Omuha')piit' 
cm,  Bhoffiiig  lip  ;  Ibe  dotted  lux* 
indicate  >  portion  of  the  coliuneili 
(ctuhIlhI)  Hnd  the  umbilinu. 


"  A  few  spedmoiia  only  of  thie  shell  were  found,  in  company  with 
nuraeroua  iudividuals  of  Pupa  vftueta,  Dawson,  from  which  species 
it  diffore  in  form,  Bculpturo,  nuclear  whirl,  and  texture.  Pnpa 
retueUi  closely  resembles  the  living  race  of  small  PupBB,  and  seems  to 
have  been  (for  its  sice)  solid,  and  coaracly  sculptured  parallel  to  the 
osis.  The  prosent  epecies  has  a  different  colour,  though  in  iho  same 
matrix,  and  aecms  to  have  been  an  extremely  thin  shell,  of  a  bomy 
(though  not  glossy)  t«xture,  like  the  British  Hdix  {Conulus)  fatra 
and  similar  species.  The  markiugs  consist  of  rather  iiTK^ular 
striolio  with  occasioual  coarser  ridges  of  growth,  somewhat  slanting 
toward  the  periphery,  which  is  rather  flattened  though  not  angnlnr. 
The  base  is  concave,  similarly  sculptured,  and  gradually  curving  into 
a  rather  largo  umbilicus.  At  least  such  is  the  inference  from  the  only 
portion  that  has  been  cleared  from  the  matrix.  The  nuclear  part  in 
this  shell  is  much  smaller  than  in  Pujxi  vtliuta.  Id  the  Pupa  the 
first  whirl  is  large  and  swoUon,  the  next  suddenly  assuines  the 
normal  cylindrical  form ;  and  it  is  not  until  the  end  of  the  third  whiri 
that  the  normal  sculpture  is  developed.  In  the  present  species  the 
growth,  form,  texture,  and  sculpture  of  the  shell  appear  nearly  uni- 
form from  the  beginning. 

"  It  is  difHcuIt  to  state  exactly  what  was  the  original  shape,  m 
even  in  the  most  perfect  specimen  the  body-whirl  is  broken  :  but  it 
was  probably  like  Paiyphanfa  Caffra,  Per.,  on  an  extremely  smsli 
scale.  It  might  possibly  rank  with  Hygromia,  or,  with  the  living 
American  species  minutcula  and  An^ua,  nadst  Pseudohyalinat'ii.iait. 
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It  is.  howev(?r,  until  better  specimene  attest  it«  true  relationships, 
placed  with/iiJtcu  in  tho  group  Conulm,  which  taccording  to  Messrs. 
Adaina,  Gen.  ii.  p.  116)  is  a  subgenus  of  Zov-ittg. 

"  It  is  probable  that  there  is  a  third  apecies  among  the  fragments 
which  have  been  found  :  presenting  a  shape  more  resembhDg  the 
H.  eonuliu,  and  other  troehifunn  snoilB.  It  would  bo  premature, 
however,  to  venture  on  a  description  until  more  perfect  specimens 
have  been  obtaiued." 


L 


3.  On  »(HM  Tbackh  of  Pterabpi8(?)  in  the  TTppbb  Ludlow  SAsnsroifK. 

By  J.  W.  SiLTER,  Esq.,  F.G.S.,  A.L.8. 
Thk  Society  has  always  received  with  patience  communications 
tending  to  explain  those  surface- markings  on  our  beds  of  rock  which 
may  be  referred  to  the  movements  of  animals.  In  many  cases, 
indeed,  these  nro  the  only  proofs  left  uh  of  the  existence  of  certain 
types ;  while  in  others  the  remains  of  the  animals  themselves  have 
been  discovered  after  we  had  learned  to  guess  at  their  nature  from 
the  impressions  they  had  left  behind  them. 

There  is  nn  obvious  reason  for  the  more  certain  preservation  of 
the  truck  than  of  the  animal  which  made  it,  when  such  imprints  have 
been  mode  upon  the  sea-shore ;  for  the  impressions  have  generally 
been  made  between  tide-marks,  their  preservation  being  duo  to  the 
covering  up  of  the  imprinted  layer  by  another  upon  tho  return  of  tho 
tide.  It  is  certain,  then,  that  this  portion  of  the  stratum  must,  in 
general,  be  unfit  for  tho  preservation  of  the  animal  itself,  even  if  it 
were  not  expecting  too  much  to  find  it  dead  where  we  have  the  best 
proof  of  its  having  been  alive  and  in  the  enjoyment  of  its  functions. 
The  wash  of  the  tide,  throwing  up  as  it  does  dead  shells,  and  hard 
parts  of  the  crust  of  jointed  animals,  is  very  destnictivo  even  of  these ; 
and  tho  majority  of  waifs  upon  the  shore  are  decomposed  and 
destroyed  by  tho  atmosphere  soon  after  they  are  thrown  beyond  tho 
reach  of  ordinary  tides,  and  before  there  is  a  chance  of  sufficient  sedi- 
ment being  accumulated  to  resist  the  next  incursion  of  the  waves. 
In  deeper  water  the  relics  are  abundant,  but  the  tracks  are,  of  ne- 
cessity, rare. 

We  may  take  for  an  instance  the  fine  cliif  of  Caradnc  or  Bala 
sandstones,  which  is  so  well  known,  at  Aherystwilh.  Here  ripple- 
tcarks  and  tracks  and  trails  are  copious  enough,  but  not  a  fossil  has 
been  detected.  The  Coal-measure  cliffs  at  Waterwincb  near  Tenby 
furnish  another  example.  In  the  Lingula-fiags,  too,  we  find  whole 
surfaces  scored  by  the  HijmenorarU,  without  a  fragment  of  the  artist 
who  engraved  them  ;  and  every  collector  of  fossils  knows  that  he 
need  not,  as  a  rule,  expect  to  find  good  fossils  where  tracks  abound. 

The  Downlon  or  Upper  Ludlow  sandstones  of  Kington,  on  the 
borders  of  Herefordshire,  are  unquestionably  a  shallow -water,  and 
in  part  a  shore  dejiosit.  The  irregular  silty  character  of  the  bed 
itself,  the  disjoiutcd  fragmezits  of  crustaceans  and  fish,  the  numerous 
■vegetable  fragments,  the  scarcity  of  shells  (tor  even  Lingul'm  aro 
rare),  attest  this.     And  we  know  from  other  evidence  that  tho  close 
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of  the  Silurian  epoch  waa,  in  Britain,  marked  by  the  siltiiig  up  of 
shallow  seas,  to  form  land-locked  ertuarics  for  the  deposit  of  tht-  Old 
Red  SaodstoDC. 

Even  the  characteristic  tidL- -wash -mark  (if  I  may  coin  a  triple 
term)  is  preaeot ;  and  tig.  1  ehowsftsgood  an  inetaoce  of  this  shoro- 
character  as  can  be  seen  on  the  paving-flaga  of  Forfurehirp,  or,  BtiD 
nearer,  on  those  of  the  Yorkshire  Coal-measures. 

And  on  thew  surfaces  Mr,  II.  lianka,  of  Itidgbourae.  found  (I  am 
aehamed  to  say  how  many  years  hack)  the  beautiful  impressions  on 
the  two  slabs  upon  the  tabic,  for  which  I  am  much  indebted  to  him. 
To  my  roiud  these  slabs  show  all  but  conclusive  evidence  of  lie 
tracks  of  Ludlow  fiabefl,  two  (if  not  three)  species  of  which  have  been 
described  by  Prof.  Huxley  and  myself  in  a  former  volume  of  the 
Journal*,  from  this  locality.  My  reasons  for  believing  the  tracks  to 
be  the  work  of  Pteraspid  hah  t  are  partly  drawn  from  the  character 
of  the  imprints  themaelves,  and  partly  from  the  fact  that,  except  the 
large  PUruijotn-t,  which  occurs  in  the  same  bed,  no  cre-alure  of  eize 
or  weight  enough  to  make  these  imprints  is  known,  either  from  King- 
ton or  elsewhere  in  the  Downton  Sandstone.  Of  course  the  argu- 
ment from  negative  evidence  will  be  stronger  with  some  than  with 
others.  But  if  (for  the  purpose  of  inquiry)  it  be  admitted  that  oiir 
ehoico  is  narrowed  to  the  kinds  of  animals  known  to  have  existed  at 
the  period,  1  should  have  no  hesitation  whatever  in  rejecting  the 
crustaceans  and  molluskB.  and  deciding  for  the  fish ;  and  Pteratpitmi 
ita  alhes  are  the  only  flahea  known  to  csist  in  Upper  Lmllow  Hocks, 
Pscept  the  small  Dogfishes  or  Sharks  (if  indeed  ihey  wore  so,  for 
we  do  not  know  their  teeth,  and  they  may  have  been  Acstithodians) 
which  are  found  in  the  Ludlow  bone -bed.  At  Kington,  though  I  did 
find  the  bone-bed  hy  its  peculiar  shells,  1  cannot  remember  that  it 
showed  any  traces  of  fish.  But  fln-apines  of  fishes  do  occur  in 
plenty  in  these  flaggy  sandstones ;  and  the  reasonable  inference  would 
he  that  thej  may  have  l>elonge<l  to  I'teraspid  fish,  unless  it  can  be 
shown  that  such  fishes  could  not  have  had  defensive  spines  to  their 
fins. 

I  will  describe  the  slabs  first,  of  which  I  have  only  two : — Fig.  1 
represents  the  smaller,  about  18  inches  B(|URre  by  jt  of  an  inch  tliiL-k, 
and  shows  traces  of  three  tracka  made  liy  a  larger  individual  than 
those  which  have  left  traces  on  No.  2  (see  fig,  2).  The  latu-r  is  a 
much  thicker  slab,  with  many  tracks  (confused  for  the  most  port) 
overn  space  a  foot  s(|unre.  It  has  two  onntigimuBlajers  imprinted  by 
them  (a  and  ji),  separated  by  only  a  thin  layer  of  sandstone ;  while 
a  third  or  upper  layer  {y)  is  free  from  murkingH,  bo  far  as  it  is  seen. 
The  tracks  on  this  larger  slab  can,  I  think,  beet  be  interpreted  by 
reference  to  the  smaller  and  more  perfect  one.  Bnt  with  this  help 
they  enable  us  to  obsci-ve  some  characters  not  plainly  visible  on  No.  I . 

Fig.  1  shows  three  undulating  lines  of  imprinta,  neither  parallel 

■*  Qunrt.  Jonm.  Q™1.  Sor-  »ol.  lii.  p.  100. 

t  A  fino  Ab\}  of  mnrliingfl,  protmbly  duo  lo  Ctphalmniit,  cu'eU,  or  did  «ii»l  » 
few  jf^nrs  baek,  in  llie  great  Jemiyn  Street  Collsolion.  It  ie  from  the  Comrton* 
bill*  of  llip  Old  Red.     .4  still  liner  on p  i*  in  llip  W.ircfBrer  MuMiuo. 
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nor  equidiBtant,  nor  alike  in  thoir  dcjitU  or  direction;  nor  is  the 
number  of  imprints  the  same  in  each  track.  So  tbat  wo  are  at  once 
relieved  of  tlie  aupposition  that  a.  single  individual  with  throe  series 
of  appendages  could  have  leit  this  as  its  compound  track  ;  and  wo 
are  at  liberty  to  treat  each  as  independent,  though  their  main  direc- 
tion is  the  same — namely,  along  tho  line  of  the  tide-wash,  as  indi- 
cated by  the  stripe  Ato  A»,  D  to  B»,  &c. 


Fig.  1. 


tTwo  of  these,  at  least,  are  the  track  of  the  same  creature,  repealed 
in  ita  double  journey  fiom  water  to  shore  or  i-iee  versd ;  and  I  think 
(but  am  not  sure)  the  tliird  track  is  evidence  of  anotiier  advanee  of 
the  same  individual  in  a  parallel  direction.  We  may  suppose,  then. 
the  effort  of  the  animal  (whatever  it  was)  to  reach  the  deeper  water 
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from  tlie  shorp,  twice  obstnictod  by  tbc  forwerd  wash  of  the  sorf, 
which  Btnmded  it  again.  The  tracks  A  and  B  are  exactly  simil&f, 
except  that  one  is  deeper  than  the  other,  and  Ihc  imprints  are  at 
unequal  diftoDon  ;  and  they  hsTO  every  appcoraticc  of  being  made 
by  the  aome  iadividiial.  But  the  difference  in  depth  of  the  three 
tracka  shows  clearly  the  direction  to  have  beea  from  A  to  A*,  or  the 
reverse ;  and  it  will  be  obsorved  that  this  line  of  direction  is  trans- 
Teree,  but  s  little  oblique  also,  to  that  of  the  linear  imprints  them- 
selves. 

The  more  confused  slab  (fig.  2)  shows  none  of  those  points  m 
strongly  ;  but  is  easy  of  interpretation  by  the  help  of  the  more  per- 
fect one ;  and  the  evidence  of  the  two  together  is  conclusive  on  one 
point — namely,  that  the  auceeasive  imprints  were  made  in  sohtsiy 
linen,  and  are  not  the  resulls  of  a  track  of  any  animal  with  nu- 
merous appendages. 

Our  attention  is  therefor*  limited  to  the  possible  nature  of  the 
organ  or  organs  which  could  produce  a  IranBTerae  (slightly  ohliquo) 
bilobed  or  double  ttnpresaion  at  each  stroke,  at  intervuls  of  about  an 
inch. 

The  most  perfect  of  these  imprints  are  |  of  an  indi  long,  not  qnita 
^  of  an  inch  broad,  and  about  a  hno  deep  in  their  strongest  im- 
pression. They  are  slightly  curved,  deepest  forward  on  the  innfT 
side  of  the  curve,  and  sloping  behind.  I  take  the  direction  of  the 
track  to  be  from  A  to  A*. 

Each  imprint  is  double ;  and  on  slab  1  the  longer  and  shallower 
lobe  is  on  the  right,  the  deeper  and  shorter  lobe  on  the  loft ;  and 
behind  this  shorter  lobe,  at  a  distance  varying  from  one  to  two  lines, 
is  a  shallow  pit,  in  the  same  direction  as  the  main  imprint,  end  a 
little  wider  than  long.  These  supplementary  imprints  are  wanting 
behind  most  of  the  shallower  main  impressions. 

Between  the  two  lobes  of  the  imprint  the  sand  is  oIwh}^  more  or 
less  pinched  up,  as  if  the  action  had  been  (und  I  believe  it  was  so) 
from  without  inwards.  It  is  as  if  a  pair  of  nide  blunt  forceps  had 
been  used,  whose  arms  were  occasionally  of  unequal  length.  Soroe- 
timce,  as  at  J^  in  fig.  2,  the  points  of  the  forceps  have  not  met 
closely,  one  being  a  little  behind  the  other.  This  character,  however, 
is  rare,  though  seen  on  both  slabs ;  while  the  appearance  of  a 
pinching  action  is  visible  on  most  of  the  imprints  in  each  case. 

In  one,  or  possibly  two  instances  (y,  fig.  2),  there  is  a  short  return 
stroke,  as  if  the  forceps,  after  meeting  near  the  centre,  where  the 
deepest  indent  is  made,  had  escaped  in  a  somewhat  different  direction. 
In  this  case  the  lobes  or  strokes  ore  equal,  and  there  is  no  supple- 
mentary  impression.  More  commonly  still,  two  short  punctures  in 
the  sand,  a  line  or  two  apart,  are  equal  in  strength ;  and  in  these 
instances,  again,  no  supplementary  indentation  has  been  made. 

Lastly,  on  the  larger  slab  are  several  examples  in  which  the  sand 
has  been  heaped  up  on  one  side  or  the  other,  or  even  htliceen  the 
imprints  when  the  stroke  has  not  closed,  as  if  the  instniment  on 
leaving  the  surface  hud  driven  the  sand  forcibly  outwards. 

Single  indentations  occur  ;  but  the  double  ones  arc  so  much  more 
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inatrumenls  were  driven  first  inwards  bo  as  nearly  to  meet,  and  then 
opeot'd  suddenly  oulwards  with  various  degrees  of  force.  The  stroke 
ivns.  if  1  inti'Fpi'et  the  direction  of  the  iTucks  rightly,  &  little  Wk- 
wurJ  as  well  as  inward  in  eauh  case,  and  the  retom  stroke  olco 
backwiird. 

The  evidence,  thi^n,  as  far  as  I  understand  it,  is,  that  one  pair  of 
orguDS  placed  near  oacb  other,  and  acting  in  a  direction  transverse 
to  the  progress  of  tho  uniniul,  were  the  means  by  wliich  the  creature 
was  propelled  through  the  shallow  water.  Also  that  a  posterior  lobe 
or  supplementary  organ,  shorter  than  the  other,  touched  ground  in 
the  deeper  imprints  ;  bnt  as  it  occurs  only  behind  the  deeper  ones, 
which  happen  in  Ibis  case  to  be  on  the  letl  side,  the  inference  is  that 
there  were  a  pair  oi  euch  shorter  organs  immediately  behind  the 
lunger  pair. 

Such  an  arrangement  excludes,  of  course,  the  gigantic  crastaoeans 
described  by  Prof.  Huxley  and  myeclf*,  and  now  being  so  thoronj(hl)' 
eiftmincd  by  Mr.  Henry  Woodward.  The  Pteiyijoti  are  indeed  plen- 
tifully found  in  the  Kingtuu  Sandstones.  Perhaps  the  largest  of 
them  all,  at  least  the  P.  ffi(/ii«,  rivals  the  great  Forfarshire  species 
in  size,  and  nmet  certainly  be  ti  or  7  feet  in  length,  as  1  at  first  sup- 
posed.  £ut  the  struggles  of  such  an  animsl  in  the  shallows  would 
leave,  not  a  bilobed  imprint,  at  limes  unequal -sided,  but  a  uumtier 
of  impressions,  arrungi'd  along  a  central  hjic.  Such  are  shown  in 
Prof,  tlwen's  illustriitiun  of  the  Protieliuilit  of  Cansda,  which  that 
distinguibhed  nnluralint  refers  without  much  hesitnlion  lo  large 
I.imuloid  or  Eurypteroid  Crustacea.  In  that  riew  I  thorougldy 
agree  with  him,  and  believe  we  have  yet  to  discover  the  ancestor  gf 
nil  the  Pterj-goti  in  the  Potsdam  Sandstone. 

That  we  may  eliminate  all  the  contemporary  crustaceans  from  cnn- 
sideratiou,  I  may  mention  that  I  have  myself  deecribi'd  tracks  of  the 
Pbyllopod  Crustacea  found  in  UngiJa-flag  and  Silurian  rocks,  and 
made  with  double  or  triple  forked  caudal  extremities  (Quart.  Joum. 
Geol.  Soe.  vol.  x.  p.  iJll,  vol.  xviii.  p.  347).  Soch  impressions  hs-Tc 
nothing  in  common  with  these.  They  were  made  in  the  opposite 
direction  lo  that  of  these  imprints,  namely,  fore  and  aft,  in  the  line  of 
the  track  itself. 

But  if  we  turn  to  the  abnormal  Ludlow  fishes,  Pltraspu  (tlie 
earliest  known  of  tliese)  is  common  enongh  in  the  Kington  Sand- 
Bl«neB,  as  Mr.  Banks's  reeeartbes  first  proved  to  ust.  These  seem 
to  give  a  eluo  to  the  impressions  before  na.  If  snch  fish,  evi- 
dently fond  of  shallows,  were  endowed  with  stiff  defences  to  their 
pectoral  or  ventral  fins,  they  might  produce  with  tliem  somewhat 
such  a  pair  of  combined  strokes  Ha  would  lift  the  animal  forward  or 
backward.  The  slight  obliijulty  of  the  stroke  is  not  against  the 
supposition  :  for  tho  motion  of  a  fish's  fin  is  not  quite  in  a  direct  line, 
but  more  like  that  of  a  screw  propeller. 

Tliat  Ptenitpie  had  such  stiff  defences  I  do  not  know.  But  a.  not 
very  distant  ally  among  these  abnormal  cuirassed  fish(«  {lierichlhyt) 

•  Monograph  of  Plrri/golus  nud  EiiriiptrriD.  Mem.  Geol.  Sarvcv,  IBM. 
t   Quart.  Joiiru.  Geo!.  Soc.  vol.  lii  p.  US. 
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]  had  veiy  decided  bony  crutchua  as  a  mudificution  of  its  peotord  fins  : 
and  therefore  I  thiiik  vo  need  not  riguct  such  a  Bupposition  too 
hastily  iu  the  cose  of  PtfT<iqi!ii.  We  have  not  yet  been  uble  to  refer 
all  the  bony  defences  {^Onchim,  aa  they  nro  called)  whieh  abound  in 
the  Ludlow  boQe-1>od,  the  Downton  Sandstone,  and  the  fish-beda  of 
the  Old  Red,  to  Placoid  fish  ;  and  wo  may  yet  be  led  by  tbese  few 
tracks  on  sandstone  tu  look  out  for  buch  adjuncts  to  the  fore  limbs 
of  Cephalaspidte. 

At  least,  uU  I  can  say  is,  that  if  Ptemnjjig  had  not  such  a  bony 
ernteh,  I  do  not  see  how  he  could  make  such  an  impression  on  the 
Band ;  and  if  my  impression  ie  not  a  correct  one,  I  cannot  offer  a 
better,  nor  suggest  wlmt  aquatic  or  amphibious  creature  could  poa- 
Bibly  produce  sucteHsive  impressions  of  Uie  form  and  direction  1  have 
shown  to  occur  in  these,  unless  it  were  Pteraspis,  or  the  Acanthodian 
or  Squaloid  lishes  before  mentioned. 

And  now  cornea  a  very  interesting  point  in  proof  that  these  im~ 
prints  were  made  by  fishes.  If  the  water  were  not  quite  deep 
enough  to  float  the  animal  (and  that  it  was  not,  in  the  case  of  track 
A  A*,  is  certain),  then  the  stroke  made  by  the  leaning  side  must  ne- 
cessarily l>e  shorter  and  somewhat  deeper,  and  the  fin  itself  behind 
the  defence  would  touch  the  ground.  In  proof  that  these  imprints 
(dg.  1)  are  the  records  of  a  struggle  to  attain  the  water,  I  need 
only  refer  to  the  specimens  (which  arc  placed  in  the  Society's 
museum),  where,  on  the  back  of  slab  1,  the  weight  of  the  instru- 
ments has  been  such  as  to  indent  the  sand  for  more  than  half  an 
inch,  and  to  penetrate  into  a  layer  below,  which  is,  of  eours*-,  not 
seen  in  this  specimen. 

I  owe  the  recognition  of  this  eircumstanee  to  Prof.  R.  Owen, 
whose  acumen  in  determining  track -markings  is  almost  an  instinct; 
and  to  whom  I  showed  the  slab,  telling  him  that  I  had  come  to  the 
conclusion  it  woe  made  by  a  fish  (Ptera^'is],  and  could  be  made  by 
nothing  else.  His  reply  wos  very  cbaracU'riatic ;  for,  turning  up  the 
back  of  the  slab,  which  I  had  neglected  to  do,  be  at  once  pointed 
out  the  depth  of  the  two  iaiprcHxions,  which  must  have  been  made 
when  the  creature  was  struggling  on  the  shore ;  and  though  ho  did 
not  hastil)-  adopt  my  conclusion,  he  at  least  convinced  me  that,  if  the 
traek  was  made  by  a  fish,  it  was  a  fish  out  of  water. 


I  4.  On  n  N'Ew  LnfQULELLA  from  the  RED  Lowbr  Cambrian  hocks  of 
St.  Davids.  By  J.  W.  SALTKa,  Esq.,  A.L.S.,  F.G.S.,  and  H. 
Hjcks,  Esq. 

Fossils  in  tbc  red  Cambrian  rocks  arc  so  rare,  that  no  apology  secniB 

due  for  introdui'ing  a  single  small  fl]>ecimen,  lately  gathercil,  after 
great  research,  by  one  of  the  authors  of  this  paper.  The  search  bus 
been  system  a  tic  ally  pursued  since  1SI12,  when  the  first  fossil  of  the 
Menevian  group  was  described  by  Mr.  Salter  from  this  neighbour- 
hood ;  and  the  labour  has  chiefly  fallen  ujiou  Mr.  Hicks,  who  resides 
at  St.  Davids.     He  has  Uterully  cot  left  a  stone  untunied  to  find  th^ 
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trne  pUoe  of  Oldkamia,  and,  if  possible,  of  Ihe  mythical  Pa!-aop 
in  these  old  rod  rooks.     He  has  been  rowardod,  daring  tlie  eewch, 
many  uddidotu  to  the  Mcnevian  fosflils,  fonnd  at  Bacceasivelj 
and  lower  horizons,  in  the  grey  rooks  which  form  the  poaaage  frma 
the  Lower  to  the  Upper  Cambrians.     But,  ontil  quite  lately,  not 
vesti|:^  had  ocourred  t«  him  in  the  actual  red  rocka  themselTei. 

Tbo  fossil  is  but  &  small  one,  a  line  and  a  half  long;  but  it 
unquestionably  a  Lingulflla,  and  apparently  of  the  same  specie* 
one  very  common  in  the  lowermost  of  the  layers  which  have  yieli 
Paradaxiite»,  and  the  fossils  of  which  will  be  described  in  ooT  next 
memoir.  With  the  Pamiloxiilee  Hicksii,  Salter  (the  species  for- 
merly published  in  Siluria,  2nd  edit.,  ae  P.  Farrliavuntrif),  aexenl 
speciefl  of  sheUs,  Brachiopod  and  Pteropod,  occur — and  among  them 
a  Lingvi^Ui,  of  which  figures  and  a  description  are  appended,  and 
which  appears  to  be  the  same  as  that  now  found  200  feet  lo' 
in  the  red  Cambrian  slates. 


-I 
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LnreuLELLA  FEsairaTxsA,  Salter,  spec,  hot.     Fig.  1. 

Length  Ailly  2  j  lines.  Form  ovatc-obiong,  the  front  rather  obtase, 
but  not  straight-edged ;  the  sides  nearly  parallel ;  the  obtusely 
pointed  beak  includes  an  angle  of  about  13*.  Generally  convex, 
especially  down  the  median  area  ;  the  udes  bevelled  obliquely  ;  the 

surface  coneentricallyund  very  finely  striated;  the  inner  surface  rather 
coarsely  sulcatc  concentrically,  indicating  close  ridges  or  sharp  waves 
of  growth  upon  the  outer  surface  (not  visible  in  our  eixtimena). 
The  inner  surface  (and  probably  the  outer)  ehowa  radiating  lint^H 
(rather  coarse  ones)  over  the  median  area,  but  not  on  the  sideiB.        ^| 

The  pedicle-groove  ia  so  wide  and  pyramidal  as  to  open  at  an 
angle  of  40° ;  and  its  edges  axe  so  strongly  pronounced  as  to  give  the 
appearance  of  hingo-pIatcB,  A  short  median  ridge  divides  this  ar««, 
and  extends  but  a  very  short  distance.  A  specimen,  apparently  of 
the  shorter  valve,  has  also  a  median  line,  but  fainter  and  long 
This  is  uncertain,  the  specimen  being  much  crushed. 

Loe.  Lowest  strata  of  the  black  Sags  in  the  Menovian  group,  Pen 
j-pleidiau,  St.  Davids. 

Figs.  1-3. — LityuJeJIafemiffiiiea,  Salter. 
2  3  1 


Fig.  I.  Lrnouleiltt  ferrMffirtfa,  Salter.     Xatund  «t»», 

2.  L.ffrr«ifmfo,nr.ofalit,llKiie.     Natunl  >.izp. 
S.  The  aime,  Distilled. 
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Kfar.  a.  otaub,  Hicka.    Figs.  2  &  3. 

^B  Shell  uvate,  1|  line  long  ;  froat  edge  rounded,  not  obtuse. 
^V  Loc.  Bed  Rocks  of  the  Menevian  group,  near  St.  Dnvids. 
P  Except  the  hliitpo  of  lilt  froat  edge  of  this  Bmall   shell,  which   M 

I      rounilril  off,  arid  not  aquartd  al  all,  this  variety  is  not  to   be   dia- 

'     tinguished  from  the  other. 


We  give  this  variety  a  difitinct  varietal  narae,  as  it  ia  important  to 
distinguish  all  marked  forma.  When  there  is  a  difference  in  geological 
pocdtion,  ae  well  aa  sonic  peculiarity  in  the  form,  it  is  wiser  to  dis- 
tinguish, at  least  as  a  variety,  any  important  apecimeQ.  Until  it 
shall  have  been  clearly  proved,  by  intermediate  forma,  to  belong  to 
the  aelf-same  Bpecies,  there  can  be  no  reason  for  allowing  a  theo- 
retical opinion  of  descent  with  modification  to  influence  us,  aa 
naturalists,  in  determining  the  nomenclature  of  a  fossil  or  reeent 
shell.  And  the  oootrnry  proceeding  would  throw  all  our  useful 
binomial  or  trinomial  appellations  into  oblivion  ;  while  it  would  not 
advance  by  one  iota  the  real  study  of  the  group  to  which  the  foBsil 
belongs. 

That  L'tnj[iMla  ferruginea,  var.  mmlis,  may  have  been  the  pro- 
genitor of  the  more  ordinary  variety,  which  ia  found  in  rather  newer 
beds,  ia  probable.  That  both  may  be  only  steps  inthe  eeries  by 
which  we  at  laat  reach,  through  several  Lower  Lingula-llag  apecioH, 
the  characteristic  LinguleUa  DavUii  and  L.  hpis  of  the  Ffestiniog 
and  Tremadoc  groupa,  is  also  possible,  if  not  highly  probable.  But 
we  have  no  proof  of  it.  Still  leas  have  we  any  proof  that  LinffuUIla 
merges  into  Liitguhi,  or  this  into  Obolella,  or  the  last  into  Diseina, 
&c.,  or  that  any  or  all  of  them  had  some  common  anceetor  of  whose 
nature  vjt  Icnow  nothing. 

I  only  intend  by  these  remarks  to  show  the  importance  of  still 
adhering,  in  our  nomenclature,  to  old  and  well-established  rules. 
Whatever  may  be  our  theory  as  to  the  derivation  of  species,  it 
behoves  us.  as  descriptive  naturalists,  to  keep  our  minds  free  from 
the  delightful  fetters  of  theoiy,  while  we  strictly  and  truly  describe 
the  medals  of  creation  aa  they  are  shown  to  us. 

I  think  my  friend  Mr.  Bavidson,  in  whoso  acumen  and  talent  I 
have  profound  confideuce,  has  of  late  years  set  us  a  bad  example  in 
this  particular.  He  merges  LinguUUa  in  LinguUi  (though  one  has  a 
pedicle -groove,  and  the  other  has  not),  and  Trematis  in  Disdiwi 
(though  ono  has  a  marginal  foramen  and  a  radiated  surface,  and  the 
other  a  closed  foramen,  and  a  horny  concentrically  ribbed  shell), 

1  may  mention,  while  speaking  of  fossils  from  the  Lower  Cam- 
brian rocks,  which  I  regard  as  a  portion,  of  the  great  Menevian  group, 
that  Mr.  .\lfrcd  Marstoti,  of  Ludlow,  has  within  the  last  few  years 
found  other  portions  of  the  so-called  Palieopyge,  or  some  allied  crus- 
tacean form.  They  are  in  the  tmly  rich  museum  in  Jermyn  Street, 
He  has  also  lately  sent  me  word  that  my  small  Aienicohtcs  are 
not  the  only  tenants  of  the  LongmjTid.  A  large  worm-tube,  com- 
parable to  the  HUtio'lerma  of  the  Wicklow  rocks,  has  been  found  in 
the  Longmjrnd  by  him. — J.  W.  8. 
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fi.  Omebvatioss  on  cRBTiUi  Points  in  tht  Drannoa  of  FoMot 
Bkabs,  Wji'cA  appear  Io  n^ord  good  Diagrostic  CBAKicreBS,  aiuf 
on  f/ie  Relation  of  U.  pribcds,  Uoldf.,  lo  B.  febox.  By  OeoBoe 
BcM,  Esq.,  F.R.8.,  F.G.S. 

H_  [The  publication  of  tbia  paper  u  aaavoidahl;  dderred.] 

™  (AhBtract.) 

Aptkr  noticing  the  difflcultioa  wliit-h  attend  the  study  of  the 
of  the  skeleton  geuerally  in  fossil  Bears,  and  the  somewhat  coti 
and  contradictory  o]iiiiicins  as  to  tbe  dL>itinction  of  species  which 
have  arisen  in  cooseijuenee,  Ur.  Busk  states  that  bis  object  in  the 
present  communication  is  merely  to  coll  attention  to  some  points 
in  thu  dentition  which  soom  to  a&brd  more  certain  and  more  readily 
aaeertainablo  characters  than  can  at  present  be  drawn  from  the 
bon(>»,  and  which,  at  any  rat«  in  the  absence  of  other  evidence,  an 
a  Bufflciently  sure  guide  in  the  disiinctiou  of  species. 
The  characters  derived  from  the  teeth  depend^ 

1.  On  their  dimonsiona,  absolute  and  relative. 

2.  On  their  form. 

It  ia  not  necessary,  however,  to  consider  all  the  teeth.  The 
canines  vary  too  much  even  within  the  limits  of  one  species  to  be  of 
much  utility  ;  and,  with  certain  exceptions,  the  differences  exhibited 
in  the  molars  are  not  sufficiently  marked  to  allow  of  th«r  being 
employed. 

Tile  teeth  upon  which  reliance  is  to  be  placed  are  the  npper  and 
lower  fourth  premolars,  and  the  last  molar  in  each  jaw ;  and  the 
distinctive  characters  of  these  teeth  lu  U.  tjitlirii*,  U,  priaciu,  V. 
ferox,  and  U.  nrcios  ore  pointed  out  hy  the  author. 

It  is  also  endeavoured  to  be  shown  that  in  the  siise.  proportions, 
and  form  of  the  teeth  no  e-asential  diifereneea  can  be  perceived 
between  U.  priaeitt  and  U.  ferox;  and  the  opinion  is  cxpreawd 
that,  so  far  as  cranial  and  dental  eharaeters  are  concerned,  those  two 
species  are  at  present  indistinguitihahle. 


R.  Nolt*  on  thf  Geolobt  of  ihf  PRovrscE  of  Cajiterrctit,  JI.  7... 
prinripallt/  in  rtfrrtnet  to  tht  deposiu  of  Ihf  Glacial  Epoch  at  tht 
Viatem  base  of  tht  SOCTHKBK  Alps.  By  Jutjitb  ILiast,  Ph.D.. 
P.O.S.,  ic. 

CuVTILtTi. 

I.  Introduction. 
II.  Goologicnl  Slrurlorp  of  tho  SoiilliBrn  Alpi. 
III.  Moraine-acnimulBtionn  of  the  Pnslplioivne  or  QUrtal  Epoch. 

I.    ISTRODITCTION. 

In  a  paper  laid  before  the  ffeciety  at  its  Meeting  of  the  Vtli  Decem- 
ber, 18H6, 1  offered  a  rc'aunie  of  my  views  oq  the  causes  hy  which  the 
gluciiition  of  the  Southern  Island  of  New  Zealand  had  been  produced 
in  Postpliocene  times,  giving  at  the  same  time  a  short  desiriplioa  of 
the  deposits  of  that  interesting  epoch,  hy  which  the  slopes  and  valley* 
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on  the  eastern  ride  of  the  diviiUng  range  are  almost  everywhere 
corered. 

The  western  side  of  thut  important  mountain-chain,  called  pro- 
perly the  Southurn  Alps,  in  this  Province,  was  then  not  known  to 
me  ;  but  I  had  the  sutisfaetion  of  visiting  that  part  of  the  country 
last  year,  and  of  finding  that  the  physical  feoturca  eoniinnod  in 
many  reBpecta  my  former  deductions,  based  upon  my  reacurchea  on 
the  opposite  elopes. 

My  noto9  on  such  au  important  suhject  would  not  be  complete 
did  I  not  lay  byfore  the  Society  a  short  description  of  that  interest- 
ing legion,  where,  perhaps  more  than  anywhere  else,  the  deposits 
of  the  Glacial  (or  here  perhaps  better  named  glacier)  epoch  are  de- 
TeJoped  on  such  n  huge  scjile  that  even  the  moroinic  uccuraulations 
on  the  enstem  side  Birik  into  insignificance  irhen  compared  to  those 
of  the  opposite  slopes.  Moreover  any  addition  to  the  knowledge  of 
the  Postpliocene  beds  in  the  southern  hemisphere,  deposited  by 
glaciid  or  glacier  action,  and  of  the  changes  wrought  hy  them  in 
the  physical  aspect  of  the  country,  will  not  he  unwelcome  to  those 
who  are  occupied  in  unravelling  the  nature  of  the  deposits  of  the  same 
ejiocb  in  Kurope  and  North  America.  All  beds  observed  by  me 
hitherto  arc  of  suboeriul  glacier -origin  ;  and  I  have  met  with  no  de- 
posits which  might  lead  to  the  conclusion  that  they  have  been  thrown 
down  from  ieehergs.  As  they  form,  as  far  as  I  have  examined  them 
along  the  coast,  bald  and  often  vertical  cliffs,  sometimes  several 
hundred  feet  high,  the  arrangement  of  these  beds,  thrown  down 
along  and  in  front  of  the  Postpliocene  glaciers,  can  be  well  studied. 

At  the  same  time  the  character  of  the  blocks  of  rocks  which  we 
find  imbedded  in  the  smaller  di'bris,  gravel,  and  silt,  gives  ua  an 
eicellent  insipht  into  the  working  of  these  glaciers,  and  shows,  more 
than  any  reanoiiing  by  induction  can  do,  the  great  triturating  power 
of  huge  ice-masses  on  the  slopes  and  in  the  valleys  of  Alpine  chains, 
as  well  as  tho  enormous  power  of  ridge-making  which  they  possess. 


11.  Geolooical  Steuctcre  of  the  SoiriHEmf  Alps. 


Before  entering  into  a  description  of  the  beds  under  review,  I 
■hall  offer  a  few  notes  on  tho  geology  of  the  Southern  Alps  in  this 
Province. 

The  Soiilhem  Alps  projjcr  form  the  e-astcm  wing  of  a  huge  anti- 
clinal arrangement,  of  which  the  western  portion  has  been  gre«tly 
destroyed,  and  submerged  below  the  Pacitic  ocean.  The  axis  of  this 
anticlinal  consists  of  granites,  which  do  not  appear,  however,  in  this 
section,  but  which,  more  to  the  north,  in  the  western  part  of  tho 
Nelson  Province,  are  still  partly  in  existence,  and  are  certainly  of 
early  Secondary  if  not  of  Paheozoic  age. 

Younger  granites  of  Heeondary  age  appear  in  low  wooded  hills  at 
the  western  base  of  the  central  chain  proper.  They  support  on  their 
flanks  semi  met  amorphic  beds,  mostly  silky  slates.  In  some  localities 
the  latter  seem  to  overlie  unconformably  the  gneiss- granites — the 
western  hose  of  tho  Southern  Alps ;  in  others  they  appear  to  owe 
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their  present  poattion  to  faults  or  nphoavaL  Tho  eastern  side  of  the 
Bntidinul  forma  a  succession  of  huge  folds,  dipping  throughout  nt  a 
very  high  angle,  but  so  much  destroyed  that  at  present  tho  syn- 
olinals  form  generally  tho  summits  of  the  mountains,  whilst  Ihe 
antdclinals  of  tho  folds  uppear  now  on  both  sides  of  the  broad  and 
deep  valleys  between. 

These  atrata  consist  of  dlontio  sandstones,  clay-slates,  indonitod 
shales,  and  aphanitic  eonglomcmte  or  breccia  beds,  vhich  ibllov  each 
other  in  endless  siicceesion,  and  have  a  thickness  of  at  least  25.000 
feet.  They  appear  to  have  been  deposited  during  the  gradual  de- 
pression of  the  sea-bottom,  whereby  they  obtained  such  an  enormous 
thickness. 

It  is  evident  tnat  the  character  and  positiQin  of  the  beds  in  ques- 
tion, that  the  rivers  entering  the  Palffiozoio  ocean  came  from  the 
high  land  situated  to  the  east  of  the  present  Southern  Alps, 
that  this  land  consisted  of  gneissic  sehisls,  quorthtes,  felstoni 
true  clay-slates,  as  well  as  of  dioritic  sandstones,  and  other 
similar  to  those  under  consideraliDn, 

I  have,  in  some  instances,  although  rarely,  mot  with  Bmall  roUcd 
pebbles  of  granite,  syenite,  and  porphyry.  The  conglomerate  and 
brecciated  beds  of  the  Southern  Alps  invariably  thin  out  towards  the 
west. 

I  may  here  observe  that  I  have  obtained  from  the  Chatham  Island* 
specimens  of  fine-grained  gneissic  schists  resembling  closely  tho 
lower  series  of  our  Alpine  beds. 

It  is  remarkable  that  limestone  rocks  occur  very  rarely,  as  I  found 
only  a  fow  beds  of  dark  calcareous  Hngstones.  Fossils  are  also  ei- 
ceedingly  scarce ;  as  far  as  I  have  searched,  over  hundreds  of  square 
miles  of  these  rocks,  I  have  found  only  a  few  minute  bodies  re-sembling 
Tcntaculites,  a  few  fragmentary  remains  like  Serpulitee,  some  im- 
pressions of  Pucoids,  and  one  single  specimen  of  indurated  shale 
with  the  tracks  of  Annelides.  It  is  diJBcult  to  conceive  that  each  a 
paucity  of  animal  and  vegetable  life  in  the  Falicozoic  seas  shonld 
have  existed  during  the  formation  of  these  huge  sedimentary  strata, 
or  that  the  necessary  conditions  for  the  preservation  of  its  fauna  or 
flora  were  so  seldom  offered. 

The  very  summit  of  the  central  chain,  as  for  instance  Mount  Cook, 
consists,  as  before  observed,  of  these  sedimentary  rocks,  except  in 
some  few  localities,  where  its  8.W,  and  N.E.  direction  is  somewhat 
altered  by  westerly  bends,  and  the  underlying  newer  fine-grainnl 
gneissie  schists,  felstones,  quortzites,  and  contorted  clay-slatni  moke 
their  appearance ;  the  latter  by  their  hardness  have  generally  re- 
sisted the  disintegrating  agencies  much  better  than  any  rocks  in  tlie 
Southern  Alps. 

Below  them,  again,  advancing  towards  the  west,  we  meet  with  silky 
clay-slates,  changing  soon  into  mIcaceDU.<>  and  chloritic  schists,  which 
are  succeeded  by  true  mica-schisls,  gneiss,  and  gneiss- granite,  forni- 
iiig  tho  western  base  of  the  Southern  Alps,  and  invariably  dipping 
at  a  very  high  angle  towards  the  east.  To  these  two  latter  soHm 
the  auriferous  rocks  in  this  province  are  confined. 
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On  the  eastern  aide  of  the  Soulhern  Alps,  and  unconformably  over- 
lying the  older  Paleozoic  strata,  occur  two  fossiliferoua  beds,  of  which 
one  oocTira  in  the  Clent  hills,  the  other  being  situated  ten  milca  north 
of  it,  on  the  western  slope  of  Uount  Potts,  of  which  the  Mount  Ouy 
range  is  a  continuation. 

The  latter,  which  I  named  the  Spirifer-beda,  are,  according  to 
Prof.  M'Coy,  of  Melbourne,  either  Upper  Devoniaa  or  Lower  Carboni- 
ferous. They  are  situated  near  the  junction  of  the  main  branches 
forming  the  river  Kangitata,  and  consist  of  indurated  shales,  clay- 
alates,  and  coarse  sandstones.  One  of  the  commonest  fossils  is  Spi- 
ri/er  Untatus,  M-Coy,  which  occurs  in  great  masses ;  besides  it, 
some  other  Spirifers  aro  represented,  as,  for  instance,  S.  duodedm- 
eoatatwa  and  latui, — also  the  genera  Productux,  Orlhit,  Mvrchiaonia, 
and  some  others. 

The  Clent-hiU  beds  consist  mostly  of  shales  and  conglomerates, 
the  latter  made  up  of  pebbles  of  plutonic,  nietamorphic,  and  trnppean 
rocks,  of  every  possible  variety,  many  of  which  have  disappeared 
from  the  Burfaco  of  New  Zealand.  In  fact,  a  complete  Museum  of 
the  former  crust  of  the  earth  is  here  presented  to  us.  In  the  shales 
of  these  beds  numerous  beautiful  imprcssiuns  of  plants  occur,  mostly 
ferns  and  belonging  to  the  genera  Petftpteria,  Sjihetioplerie,  Camp- 
topUris,  and  Ttmiiopierit ;  &  few  of  them  are  identical  with  Austn- 
lian  forma,  as  for  instance  the  Tamiopterit  Daintreei,  M'Coy,  to  which 
that  distinguished  palteontologist  assigns  a  Jurassic  age. 

The  Southern  Alps  proper  arc  bounded  on  their  eastern  side  by  a 
belt  of  old  Tertiary  volcanic  rocks,  quarlzosc  trachytes,  and  pearl- 
atones,  which  have  withont  doubt  risen  in  a  semifluid  state  in  longi- 
tudinal fissures ;  they  form  generally  dome-shaped  mountains,  soma 
of  them  4uO»"i  to  5000  feet  high  ;  but  nowhere  is  the  least  sign  of  a 
crater  or  lava-atrcam  discernible. 

The  trachyte  zone  surrounds  Banks  peninsula  as  the  segment  of  a 
cirole,  distant  from  it  about  50  miles,  in  a  direction  east  and  west, 
but  only  approaching  the  seashore,  north  and  south,  at  a  distanoe  of 
100  miles. 

Thus  the  great  foldings  of  the  Southern  Alps  proper  are  hounded  on 
both  sides  by  igneous  rocks,  which  circumstance  may  account  in  some 
d^ree  for  the  steepness  of  the  folds  throughout  the  whole  region. 
Atthesarae  time  the  difference  of  ago  and  composition  of  these  igneous 
zones  on  both  sides,  the  granites  on  the  western  and  the  trachytes 
on  the  caatem  flanks,  may  lead  us  to  conclude  that  the  great  anti- 
(dinot  and  ayncUnal  nrrangements  did  not  take  place  simultaneously, 
bat  that  its  western  portion  was  formed  when,  at  the  beginning 
of  the  Tertiary  period,  deep-seated  disturbaucea  began  to  occur 
on  its  eastern  side,  by  which  the  strata  were  brought  into  their 
present  position.  Longitudinal  flssurea  wore  at  the  same  time  opened, 
through  which  the  volcanic  rocks  made  their  appearance. 

On  these,  the  oldest  volcanic  rocks  in  the  Province,  repose  our 
Tertiary  series,  beginning  with  extensive  agglomeratic  and  tufaceons 
deposits,  made  up  from  the  disintegration  and  destruction  of  trachyte 
rocks,  followed  by  argillaceous  bods  and  sands,  with  lignite -scams 


848 


PBocEEDiKag  or  thb  okolocical  soaBrr.        [June  19jl 


i 


often  of  good  quality  (Browncoal).    They  arc  again  overlain  by  lh)vk-| 
bedded  culcuroo-Brcnaceous  strata,  colled  hj-  Dr.  Hector  tbcUoiDuntJ 
serios.  and   an'   broken  through  by  newer  volcanic  roelta,  mostl 
iloleritos.   aometimps    forming    Lirge   sheets,  and   with  palagonit 
tu£u8  osaociuted  with  them.    Those  are  again  eovered  by  sands,  cUf 
&c..nndsomcamullbed4of  ehell-liniestone,  probably  of  Plio 
These  Tertiary  rouks  appear  either  on  the  slopea  of  the  lower  i 
on  the  eiistom  or  western  side  of  the  Southern  Alps,  or  they  to. 
small  isolated  hills  in  front.     Otherwise  they  are  mostly  conctxle 
by  the  great  Pliocene  oUuvium  forminjt  the  Canterbury  plains  on 
the  Cttfltern  side,  tlirough  which  the  present  watercourses  have  ml 
deep  channels  on  the  higher  or  western  portion,  whilst  near  the 
they  have  covered  them  by  ri'cent  depoata,  of  which  I  have  giv 
n  description  vrith  sections  in  my  Report  on  the  formation  of 
Canterbury  plains. 

It  is  often  in  the  deep  gorges  where  the  rivers  leave  the  motiiit 
that  the  Tertiary  rocks  are  well  exposed. 

Banks  peninnula  is  a  volcanic  system  of  Bonic  complication.    Tfas 
two  larger  harbours.  Port  Victoria  and  Port  Akeroa.  are  tme  Col-"' 
deraa  formed  by  doleritic  rocks,  consisting  of  lava -streams  and  ogglo- 
meratic  nnd  tufaceous  be<lB  derived  from  them,  of  the  succession  and 
structure  of  which  the  rail  way -tunnel  between  l.yttleton  and  Christ- 
church,  crossing  the  Ciildera-vall  of  the  former,  offers  an  exccUcnt^H 
and  very  instructive  section.     Between  these  two  Culderas  a  largal^| 
volcanic  cone,  now  partly  destroyed,  has  been  raised  by  Irach  j-dolfi- 
ritic  and    andesitie    latoji,  while    the    last  centres  of  eruption   are 
apporently  two  islands  in  the  middle  of  the  two  older  Ciilderas.  eou- 
sisting  of  u  number  of  basaltia  lava -streams  baring  a  coiumnnr  struc- 
ture.    On  the  western  side  of  the  peninsula  we  meet  a  large  zone  of 
quartzosc  trikcbyles,  which  seem  to  bare  made  their  ap{)t'artuice  after 
the  dolcntic  and  before  the  nndesitic  lavas. 

I  shall  return  to  this  interesting  subject  after  the  railway -tonnd 
has  been  completed, 

III.  HoRAiirB-ACCViitn.iTio5a  op  mn  Postpudcbne  os  Olaciai. 

Epocn. 

I  have  not  as  yet  alluded  to  the  extensive  morainic  accumulaUona 
found  on  both  sides  of  the  Southern  Alp^,  as  I  wish  to  call  especial 
attention  to  them  in  treating  of  them  separately.  The  eastern 
glacier-beds  are  extensive,  and  reach  to  a  much  greater  distoneo 
from  the  summit  of  the  central  chain  than  those  of  the  opposite  side, 
but  they  do  not  descend  to  such  a  low  position. 

Owiiig  to  the  remiirkable  steepness  of  the  western  slopoo  of  the 
SouUieru  Alps,  these  Postpliocene  accumulntions  roiich  the  sea-lcvcl, 
for  more  than  fifty  miles  covering  the  country  uniformly  with  their 
atupundous  muRses. 

This  is  quite  in  occordiince  with  the  relative  position  of  the  pre- 
sent glaciers  on  both  sides,  of  whiih  I  shall  give  nn  example. 
The  great  Tusman  glacier,  the  lorgest  iu  New  Zculand,  about  16 
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miles  long,  aud,  uear  iia  terminal  end,  still  IJ  mile  broad,  descends 
only  to  2772  feet,  whilst  the  oppositfl  and  Braatler,  Fraiieia  Joseph 
glacier,  deaeends  to  708  feet  above  the  level  of  the  sea,  its  fore- 
ground being  formed  by  a  Inxuriant  vegetation,  amongst  wbieh  ar- 
boffseent  terns,  pine,  and  fiiehaia  trees  are  conspicuous. 

Before  proceeding  to  describe  tlie  morainio  accumu lotions  iindcr 
review,  it  will  perhaps  be  well  if  I  give  in  a  few  words  a  descrip- 
tion of  the  contiguralion  of  the  west  coast  of  this  province,  [irinci- 
pally  in  reference  to  the  direction  of  the  central  chain ;  and  to  do 
this  more  efli-ctually,  I  have  appended  a  small  sketch  map  of  that 
country,  in  which  I  have  distmgnishod  in  general  lines  between  the 
existing  glaciers  and  enow-Iiclds,  and  the  extent  of  the  morainic 
accumulations  of  our  great  ice-epoch. 

The  Southern  Alps  approach  nearest  to  the  sea  at  the  point  where 
they  attain  their  highest  mean  elevation — namely,  in  Mount  Oook, 
nnd  in  the  lofty  anow-cliiJ  peaks  adjoining  it,  north  and  aouth.  Con- 
tinuing to  follow  them  in  their  north-ea.st  direction  they  very  soon  he- 
comelower,audattho  same  timerecede  towards  the  centroof  the  island. 
Thus,  if  we  draw  a  line  at  right  angles  to  the  direction  of  the  coast. 
Mount  Tasman  is  only  fifteen  miles  distant  from  tlie  Pacific  ocean, 
whilst  Mount  Kaimatan,  whore  the  prineipid  sources  of  the  Waima- 
kariri  are  situated,  is  iifleen  miles  further  inland,  or  thirty  miles 
from  it.  As  the  greatest  glaciers  descend  Irom  the  principal  moun- 
tain-system, or  Southern  Alps  proper,  between  the  eonrces  of  the 
Rokaia  and  Waitaki  (east  coast )  and  of  tho  Whataroa  and  Makawiha 
(west  coast),  we  tind  that  during  the  glacier-epoch  also  the  ice 
nsnssfs  extended  hero  furthest  on  both  sides,  of  which  eircnmstance, 
for  the  east  coast,  I  have  already  had  the  pleasure  of  laying  tho  prin- 
cipal facts  before  the  Society. 

On  the  west  coast,  near  the  northern  boundary  of  tho  Province, 
we  find  the  morainic  beds  descend  in  the  Teramakau  to  227  feet 
above  the  sea-level,  forming  hikes  Brunner  and  Poerua,  ten  miles 
from  the  coast;  in  the  valley  of  the  Hokitika  river,  at  the  head  of 
which  tho  central  chain  assumes  much  more  gigantic  dimensions 
than  at  the  head  of  the  former  river,  they  reach  to  an  altitude  of 
150  feet  at  a  distance  of  six  miles  from  tho  mouth  of  the  river. 
But  as  soon  as  the  Mikonuhi  is  crossed,  it  is  soon  that  the  Post- 
pliocene  glaciers  were  of  such  an  enormous  size  that  they  not  only 
reached  the  sea,  but  must  have  advanced  into  it,  until  their  termina- 
tion was  carried  oif  in  the  form  of  icebergs. 

The  morainic  accumulations  south  of  the  Mikonuhi  cover  the 
lower  country,  na  far  as  I  have  travelled  along  the  const,  for  fifty 
milea  ;  but  intelligent  travellers,  who  have  followed  the  coast-lino 
still  further  south,  have  informed  mo  that  for  more  than  forty  or 
fifty  miles  they  still  continue  to  form  the  low  bills  bounding  the  sea. 

An  examination  of  theee  remarkable  deposits  convinced  me  at 
oneo  that,  as  before  stated,  they  form  only  the  lower  portion  uf  a 
huge  sheet  of  morainic  accumulation  which  covers  the  whole  lower 
western  region  in  that  zone,  and  that  they  arc  the  lateral,  central, 
and,  in  some  Instances,  the  terminal  moraines  of  huge  glaciers  which 
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dowended  from  the  Southern  Alps  in  Postphocene  times.  The  pre- 
sent rivers  have  invariably  esravated  their  eoiirBes  in  them  ;  and  the 
swell  of  the  ocean,  haviuf;  a  northerly  direction,  has  connected  the 
more  advanced  portions  together  by  forming  ii  dnni  of  Bainis,  hehind 
which  estunries  and  lagoons  of  greater  or  less  extent  hiive  been 
formed,  washing  the  western  foot  of  those  morainic  accumnlalinns 
whieh  have  not  advanc^'d  so  f^ir.  The  headlantbi  are  thoao  portions 
of  the  moraines  in  which  the  greatest  numher  of  large  bloeks  nrc 
enclosed ;  in  fact  thoy  corresivond  generally  with  the  central  and 
lateral  moraines. 

At  the  same  time  a  partial  deatructibn  of  these  hendlands  has 
offered  the  means  for  their  farther  protection  by  raising  at  their 
b^iae  huge  masses  of  rocke,  which  extend  into  the  aca  for  a  consider- 
able (hHlance,  and  against  which  the  waves  break  furiously  but  in- 
effectually ;  whilst  the  softer  beds  between  them,  which  have  not 
this  protecting  tnlus,  are,  if  not  constantly,  at  least  during  the  fre- 
quent gales  along  this  eoasl,  quite  unprotected  from  the  fury  of  the 
waves,  and  nro  mui'h  less  able  to  withstand  their  destructive  power. 

Some  of  the  imbedded  blocks  are  of  enormouB  size,  often  larger 
than  the  celebrated  Fierre-il-bot  in  the  Jura.  One  of  the  most 
striking  examples  is  the  largo  block  lying  in  front  of  the  centre  of 
the  II:Lldhcad  moraine,  to  which  it  owes,  without  doubt,  in  some 
degree  its  preservation.  This  block,  which  eonsistB  of  contorted 
clay-»l(ite  with  layers  of  quart/,  is  from  30  to  40  feet  in  diameter, 
and  covered  on  its  summit  with  a  luxuriant  vegetation. 

It  is  instructive  to  observe  the  manner  in  which  the  huge  blocks, 
when  washed  from  the  cliff's,  or  faQeii  from  abovi!  when  any  por- 
tion of  the  latter  has  been  uiidermined  by  the  waves,  are  soon  buried, 
in  many  places,  in  the  marine  s^irid  which  the  sout lie rly  swell  brings 
incessantly  along  with  it.  ITiese  blocks,  if  not  too  large,  will  very 
often  sink  considerably  during  one  tide,  the  sand  below  and  around 
them  being  washed  away,  whilst  nnotlior  tide  covers  them  up  en- 
tirely with  sand  left  behind.  Thus  it  will  often  happen  that  their 
angles  remain  quite  sharp  after  their  burial  in  the  sand,  and  are 
thus  preserved  from  further  abrasion.  But  the  upper  portions  of 
many  of  the  larger  blocks  remain  uncovered,  and  are  thus  ex- 
posed to  the  fury  of  the  waves  for  a  considerable  time;  hut,  owing  to 
their  extreme  hardness,  their  angles  become  less  rounded  than  might 
have  been  expected.  Of  course  there  are  many  blocks  which  have 
not  only  their  edges  worn  off,  but  present  that  perfectly  smooth 
appearance  ao  peculiar  to  rocks  lying  in  the  tidal  way. 

Theac  recent  marine  accumulations,  in  which  former  glacier-de- 
posits are  imbedded  in  marine  sands  with  marine  raoUuska  and 
other  exuvim,  lead  me  to  offer  the  following  observations  sug- 
gested by  a  contemplation  of  this  phenomenon. 

There  is  no  doubt  that,  at  least  in  some  portions  of  the  west  coast, 
the  land  is  sinking  rapidly,  a  conclusion  repeatedly  forced  upon  me 
in  passing  the  remains  of  forests  now  standing  below  high-wnler- 
mark.  Sbmild  thw  western  side  hink  about  SlIO  feet  more  by  further 
geological  changes,  by  far  the  greater  portion  of  these  mornincs 
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would  be  destroyed,  the  large  blocks  would  bcomc  imbodiled  in  true 
marino  sanda,  with  shells  of  ntoUusks  now  inhabiting  our  western 
dhorea,  either  entire  or  in  broken  pieces,  bones  of  cetaceans,  fishes, 
and  remains  of  plants  oecurring  between. 

The  land  rising  again,  the  drain  age- channels  cnt  through  the 
marine  deposits,  would  offer  sections  of  a  very  carious  structure ; 
and  there  is  no  doubt  that  in  manj  instances  the  conclusion  arrived 
nt  would  be,  that  these  extcntdve  beds  were  of  glacial  origin,  de- 
posited  by  icebergs,  and  that  the  fossil  dors  and  tanna  imbedded  in 
them  belonged  to  a  much  colder  climate  than  that  which  existed  in 
reality  when  these  beds  were  deposited. 

It  struck  me  at  the  same  time  that  many  beds  in  the  northern 
hemisphere  which  urc  called  glacial,  are  probably  similur  beds  re- 
arranged ;  and  that  many  apparent  difficulties  will  disappesi'  if  such 
a  process  ia  taken  into  consideration.  I'arthemiorc  may  wo  not 
Rssume  that  at  least  some  of  these  beds  in  older  formations,  in 
which  similar  rounded  and  sharp-edged  blocks  are  associated  t(^«- 
ther.  hnve  a  similar  origin  ? 

In  any  case  the  formation  of  these  recent  marine  beds  from  the 
dostniction  of  FostiiUoeeue  accumulations  is  highly  suggestive  to 
the  physical  geologist ;  and  deductions  drawn  from  suoh  observa- 
tions may  claim  aomo  consideration  at  the  bands  of  those  who  are 
attempting  to  account  for  the  viirious  characteristic  features  of  the 
glacial  bc(b  in  the  northern  hemisphere. 

If  we  esiLmine  the  etructurc  of  the  large  moraines  under  consi- 
deration, and  the  lithological  character  of  the  rocks  imbedded  in  the 
debris,  some  important  &cls  arc  revealed  to  us,  to  which  I  b«^  to 
draw  your  special  attention. 

In  my  short  explanation  of  the  stnicture  of  the  Southern  Alps,  I 
have  pointed  out  that  their  very  summit  couststa  of  dioritic  sand- 
stones, cherts,  &c,,  and  that  towards  the  west  they  are  imme- 
diately underlain  by  Ihc  newer  gneissic  schists,  below  which  follow 
mica-schists  &c.,  until  the  gneiss-grunites  which  form  the  base  of 
the  Southern  Alps  ore  reached. 

This  peculiarly  regular  succession  of  the  strata  oeeording  lo  ogt; 
and  metamorpliie  change,  from  east  to  west,  assists  us,  when  wo 
examine  the  dehris  of  which  the  huge  Postpliocene  moraines  con- 
sist, to  obtain  a  clear  conception  of  the  entent,  breadth,  and  other 
conditions  of  the  huge  glaciers  to  which  they  owe  their  eiistencfl. 
Thus  wo  observe,  eis  there  is  no  deTiris  of  tridy  metumorphic  rocks 
amongst  the  component  parts  of  these  enormous  depoi^its,  but  only 
diorite -sandstones,  felstones,  true  ciay-slateB,  and  other  similar  rocks 
which  form  the  summit  of  the  central  Alps  of  the  present  day,  that 
the  height  of  land  wns  the  same  in  the  glacial  epoch  as  it  is  now- 
In  fact,  the  present  huge  glaciers  on  the  enstem  slopes  of  the  central 
chain  are  covered  with  debris  of  the  same  Hlhologicul  character  aa 
that  of  which  the  Po8tphoccii3  morainca  along  the  wcat  const  are 
composed.  The  total  absence  of  true  mica-  and  ehlorite-schtsts, 
gneiss,  and  gneissir  granite,  which  form  the  weslcm  foot  of  the 
ranges  under  consideration,  as  well  as  of  the  granite  and  sericite- 
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slates  which  constitute  the  isolated  low  vooded  cones  or  riJgL-s 
ri»tig  ut  present  above  the  morainic  accmnulutioiis,  auggests  at  onte 
that  the  whole  country  was  unitbrmly  covered  with  one  continuous 
sheet  of  ice,  grinding  and  planing  down  ihe  whole  lower  region  in  a 
remarkable  degree.  And,  if  we  go  further,  may  wo  not  aasumo 
that  the  enormoua  triturating  power  by  which  the  auriferous  beds 
were  ground  down  to  nearly  their  present  outline,  may  in  some 
degree  account  for  the  presence  of  the  fino  dust-like  gold  found  in 
large  qnantitiDS  along  the  shores  of  that  coast  for  several  hundreds 
of  miles? 

The  older  alluvial  beds,  lying,  in  several  instancoH,  upon  these 
morainic  accumulation b,  show  convincingly,  when  their  contents  aru 
examined,  that  at  the  time  thoy  were  deposited  a  great  change  in 
the  relative  position  of  the  Alpine  glaciers  had  takeu  place. 

Although  many  rolled  boulders  from  the  vory  summit  of  the  cen- 
tral chain  may  still  he  collected  amongst  them,  derived  cither  from 
the  younger  moraines  of  the  Hmnller  glaciers,  or  from  -the  older 
moraines  through  which  their  outlet  had  ent  a  passage,  we  find  that 
the  metamoqihic  schists  and  gneiss -granite  of  the  Southern  Alps 
proper,  and  lie  newer  grduites  and  syenites  of  the  hilJs  in  front, 
are  also  well  represented.  Such  a  total  change  in  the  natni'o  of  the 
beds  proves  convincingly  that  the  glaciers  have  not  only  retreated 
considerably,  but  have  now  formed  distinct  channels  on  the  lower 
slopes  of  our  Alps,  the  atreams  issuing  from  them  being  able  to  bring 
doivn  the  debris  from  the  granite  boaace  in  front. 

These  Postplioccne  river-beds,  of  such  distinct  lithological  cha- 
racter, mostly  repose  upon,  or  occur  near  the  moraines.  But 
there  is  ono  instance,  in  Uoldhcad,  which  at  tirst  sight  seems  to  in- 
dicate that  at  least  one  oscillation  occurred  during  the  glacier- ejioch, 
during  which  the  Boldhead  glacier  roust  have  retreated  so  consider- 
ably as  to  bring  the  tower  metamorphic  and  hypogeno  rocks  within 
the  denuding  action  of  its  outlet.  These  interesting  fluWatilc  de- 
posits consist  of  beds  of  sedimentary  and  semimetamorphic  rocks, 
which  form  the  morainic  accumulations  of  well-rounded  bouldeis  of 
granite,  gneiss,  and  mctamorjihic  schists,  which,  during  the  great 
glaoation  of  the  country,  wore  covered  uniformly  by  a  sheet  of  ice. 
In  fact,  these  Postplioceno  fiuviatilo  beds  cannot  be  distinguished 
from  the  present  river-beds  of  the  same  region,  except  by  the  some- 
what larger  size  of  their  blocks  of  stone. 

At  hrst  sight  it  thus  appears  that  such  a  considerable  change  has 
taken  place  during  the  glacial  epoch  that  tho  Boldhead  glacier  could 
retreat  at  least  ten  miles,  so  oa  to  uncover  tho  coast-rangi-s,  which, 
although  in  tbat  neighbourhood  from  3U00  to  4000  feet  high,  have 
the  peculiar  rounded  forms  of  true  roehes-moutonnees.  But  as  signs 
of  such  enormous  osciUations  are  nowhere  else  disconiible,  a  second 
explanation  may  be  more  correct — namely  that  the  alluvial  river- 
beds were  deposited  by  the  river  Mitonui,  which  enters  the  sea  a 
few  miles  north,  during  a  slight  oscillation  of  the  Buldlicad  glncicr. 
There  occur  also  in  Boldhead,  and  in  some  other  difi's  further  south, 
very  large  deposits,  consisting  of  the  finest  glacier-mud,  which  are 
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often  stratiiied  in  such  thin  layers  that  many  baiidreds  uf  tb(?m  gat 
to  thu  inch,  and  which  were  without  doubt  fonned  in  lukce  amongst 
bngo  ice- mosses. 

In  mtcending  from  thr  level  of  the  sea  to  the  slopes  of  the  Soiithe 
Alps  there  are  many  sections  in  tlie  banks  of  the  river  wliith  i 
wdl  the  gradual  retrent  of  the  Postpliocene  gladen  ;  in  some  otharl 
looalities,  on  the  other  hand,  there  is  ample  ex'idence  offenid  to  ue  thatil 
llicro  hns  hecn  an  advaneo  of  the  glaciers  during  more  recent  timw,] 
since  the  brood  river-beds  were  funned.     Thns,  to  give  only 
instance,  three  miles  from  the  present  terminal  face  of  the  Fnmeii] 
Joeeph  glacier,  we  meet  a  moraine  curving  across  the  ahinglo-bt-d  ot\ 
the  Waiau  river,  which  is  here  more  than  a  mile  wide,  and  by  wliii^T 
this  newer  moraine  hoa  been  dentroyed  in  mnny  spot*,  through  whii'h 
its  structuro  hos  become  visible.     An  examination  of  these  beds 
reveals  the  important  fact  that  the  channel  of  the  Francb  Jc^scph 
^aner  was  cut  deeply   into   the  rouges  during   their  dcpowlion, 
as  we  find  many  blofks  of  truly  metamorphic  rocks  mixed  up  «ilh 
those  derived  from  the  summit  of  the  Southern  Alps.     Finally,  I 
beg  to  point  out  that  glacier-lakes  are  not  alti^ther  missing  on  the 
western  side  of  the  Southern  Alps  proper :  a  few  of  them,  like  lokta 
Kninner  ond  Kunieri,  are  dammed  up  by  enormous  morainie  accu- 
nmtationa  ;  others,  from  the  descriptions  given  to  me  by  trustwi-rlhy 
miners,  appear  to  be  true  rock  basins,  somo  of  which  I  hope  to  visit 
in  the  course  of  next  autumn. 
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7.  On  the  CuKMiciL  Geoloct  af  the  Ualverk  Hnxs. 
By  the  Hov.  J.  H.  Tniiire,  F.G.8.,  M.A. 

In  the  year  1861,  I  commenced  an  examination  of  the  rocka  com- 
posing the  Malvern  Hills;  and  the  results  of  the  nnalyseg  of  some 
of  the  eruptive  rocks,  token  from  various  parts  of  the  chain,  were 
published  in  the  Edinburgh  New  Philosopbienl  Journal,  vol.  xv.  pp. 
1-7.  Since  then,  a  minute  and' accurate  description  of  the  structure 
of  these  hills  has  been  given  by  my  friend  Dr.  Honey  B.  Holl  (Quart. 
Joiim.  Gcol.  Soc.  vol.  xxi.  p.  72),  to  which  1  sh.ill  have  to  refer,  in 
the  course  of  this  paper,  for  a  more  particular  oecount  of  the  physiuil 
geology  of  the  district  under  investigation,  I  have  also  bad  the 
advantage  of  risiting  the  hills  with  him,  and,  with  his  asaistanee,  I 
have  been  able  to  make  many  valuable  additions  to  my  collection  of 
Bpecimens  of  the  various  rocks  for  analysis. 

In  the  present  communication  I  propose  to  examine  thu  rocks  with 
a  view  to  the  discovery  of  the  sources  from  which  th»-y  have  been 
derived,  and  the  chemico-physical  processes  which  have  resulted  in 
their  development,  confining  myself  more  especially  to  the  consider- 
ation of  those  which  appear  to  be,  wholly  or  in  part,  the  products  of 
eruptive  action,  whether  Ihey  occur  as  intrusive  masses,  lavo-fluws, 
or  beds  of  ash  meehanically  deposited,  Those  of  which  the  mute- 
rials  were  originally  furnished  by  the  decomposition  and  difintegni- 
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tion  of  other  rocks,  tuid  the  nature  of  the  mctamoriihic  inllucncce  to 
wliith  tlicy  have  been  subscqneatly  expoacd,  I  hope  to  iavustigulu  in 
juiothcr  puper. 

I.  Lavii  ttnit  Vokunic  Ash  overjlowiag,  or  inttntratiJUd  wiili,  Ou 
Blaci:  ShaU.  Holl,  <);..  fit.  p|i.  m,  01  ;  Prol'osBur  Pli;ili|>s. 
Mem,  Uool.  Suirey,  vol.  ii.  pt.  1.  pp.  55,  50,  "  liiterjiosufi 
Traps." 

I  huve  alreiuly  shown  the  eomposiUou  of  niuiiy  of  thosa  rocks^  ; 
it  is  IhtTcl'oro  only  necessary  to  notice  a  fow  which  I  have  sinte 
analyzed,  wilh  some  calcareous  rock  possessing  Bimilar  churactcre, 
from  tile  H ere fortlsl lire  Ilcacoii. 
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I,  Lnva  forming  a  thick  boil  north  of  Coal  Uill :  eontaiiis  horn- 
bluado  uiid  felfipar  ;  indibtiiictty  crjBtoUized. 

II.  From  a  narrow  band  of  smooth  reck,  from  one  to  two  inches 
thick,  of  n  blue  colour,  vescmljliiig  indurated  shiJc;  itsaociuted  wilh 
the  lava-flow  at  Keys  End  Hill. 

•  Kd.  Noiv  Pliili  isojibi™!  Jnumal,  loc.  rit. 

t  The  oildt--^  uf  (.-ujiiK'r  and  niaiiKant-sc,  cepoeinllj  llid  biter,  are  gonerallj 
preaent  in  thi-  Mali'i-ni  rut-kt.  Ihoii^li  vftfn  in  aui-li  aiimll  i(uaiiti1.io«  aa  to  iiiiLku 
Ihpjr  »-]^rikrii.ii  itiii}L-«-i^^Lrv  \\'lu-r(-  (In-  v|UtLijlitii-b  \in\v  in.T  livii  BjtiN<illi>vl.  Ili<- 
□lide  of  (-iipiHT  n.-u  n-dj^lkHj  nilh  lUi'  tiiidu  of  iron,  mid  (W  ciiiJi-ur  iiuuiKBtHW' 
wilh  the  magDeria. 
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III.  Calcareous  tars,  with  imporfecCly  crTstollized   hombln'i 

naA  minute  red  felepaf  crplalB  ;  from  the  Tullev  of  the  WTiitft-lenved 
Oak. 

IT.  Another  fragment  of  the  same  rock.  The  rock  after  being 
fineJy  pulveriaed,  was  digested  with  diedlled  water  acidnlated  wiih 
25  per  cent  of  gladal  acetic  ai-id ;  and  tho  soluble  aod  insolubli 
portions  were  separntely  onalysed. 

a.  The  portion  diiwolved. 

6.  The  portion  un'hMolved. 

C.  The  composition  of  the  undissolved  poHioii. 

V.  Lava,  from  a  ho&n  in  a  small  plantation  south  of  the  Eaatnor 
Koad;  contains  hornblende;  tho  felspar  is  not  erj-stsllized;  G=2-739. 

VI.  From  the  interior  of  a  loose  spherical  fmgment  of  the  teme 
roek.  A  confused  mixture  of  hornblende  and  felspar  indtstinctl 
orysluthzed,  and  witii  a  little  cole-spar. 

VII.  From  the  name  fragment,  nearer  the  surface. 
VUI.  LuVQ  from  tho  Ibotpolh  from  Fowlctt's  form  to  the  vidley 

of  the  White-leaved  Oak,  in  contact  with  the  black  shnlea,  which  are 
there  bleached  by  it ;  uncryatnllized ;  contains  hydratcd  pcroxidu  of 
iron  in  vesicular  cavities ;  partly  decompceed, 

IX.  Porous  aah,  of  o  hght-hrown  colour,  cast  of  CorI  Hill. 

X.  Thin  bed  of  calcareous  aah,  interstratificd  wilh  shale,  east  of 
Coal  Hill. 

XI.  Another  thin  ealcareona  bed  from  the  eame  place.  The  ca:^ 
bonatce  were  dissolved  out  by  placing  the  pounded  roek  in  cold  dis- 
tilled water  and  adding  hy^ochloric  acid,  drop  by  drop,  as  long  ai 
efforreacence  continued,  a.  The  portion  dissolved.  6.  The  residue. 
C.  The  composition  of  the  undissolved  portion. 

XII.  Another  thin  calcareous  bed,  from  tho  same  place. 
XJU.  Grey  ash.  west  of  Coal  Hill. 

XIV.  Calcareous  lava  fr^m  a  boss  north-east  of  Bronsill  Castle. 
B.  Another  fragment  of  the  same  rock. 

a.  The  portion  soluble  in  cold  dilute  hydrochloric  acid.     b.  Tho 
residue.     C.  The  composition  of  the  undissolved  portion. 

XV,  Calcareous  lava,  south  of  the  British  Camp,  Herefordshire 
Beacon,  and  south-east  of  the  cave.  a.  Portion  dissolTcd  by  cold 
dilute  hydrochloric  acid.  6.  The  residue.  C.  Composition  of  the 
undissolved  imrtion.     (S=2-701. 

As  the  two  rocks  last  mentioned  oontaiu  crevices  and  vetdcular 
cavities,  which  were  filled  by  calc-spar,  the  proportion  of  carbonatn 
variea  in  different  fragments  of  the  same  rock.  In  one  of  the  small 
bosses  under  Bronsill  Castle,  carbonate  of  lime  filled  a  cavity  formed 
by  the  decomposition  of  a  crystal  of  augite  ;  and  in  other  cavitice  it 
was  associated  with  leolitc,  which  may  have  been  formed  by  the  de- 
eomposition  of  labradorite.  In  such  cases  the  cale-spar  is  clearly 
the  result  of  infiltration  and  decomposition.  But  in  those  now  under 
consideration,  XTV..  XV.,  and  in  Use  calcareous  lava  in  the  valley  of 
the  White-leaved  Oak,  III.,  IV.,  the  carbonate  of  lime  was  distemi- 
nnted  through  the  entire  BubstaDCo  of  tho  rock,  and  was  more  abun- 
dant in  the  hard  imnllered  parts  of  it  than  where  it  was  decomposed. 


TIlUKa — KALTEBN  niLLB. 


The  atomiu  proportion  of  the  silica  to  the  bosce  was  also  found  to 

■  bt'  oiiarlj-  the  Bame  in  the  rocks  containing  the  corhonates  as  in 
other  rocka  io  the  vicinity  from  which  they  were  absent.  It  would 
therefore  appear  that  the  presence  of  the  carbonate  of  limo  cannot 
there  bo  altogether  the  result  of  decomposition  or  infiltration.  Dr. 
Holl  haa  observed  that  these  calcareous  rocks  do  not  rcproBont  the 
mnsi,  but  occur  as  bucls,  usually  ut  the  top  or  bottom  of  the  lova 
beds.  They  would  therefore  huvc  bcou  formed  at  the  commence- 
ment, or  at  the  close,  of  the  period  of  volcanic  activity,  when  its  force 
■was  least  energetic,  and  the  teni[R'raturc  probably  lowest.  Now  the 
themuil  waters  of  spent  volcanoes  are  often  found  to  be  charged  with 
corbonate  of  lime.  The  obaervutiooB  of  Scacchi  on  the  emonation- 
protlucta  of  Vesuvius  have  also  shown  that  eruptiona  of  lava  ore  ac- 
companied by  other  substances  than  its  ordinary  constituenta.  Cur- 
bonate  of  Bmo,  as  is  well  known,  retains  its  carhonie  acid,  even  with 
access  of  atraoHpherio  air,  at  a  duU-red  heat,  and  at  a  far  higher  tem- 
perature when  fused  with  the  carbonate  or  sulphate  of  soda,  or  with 
chloride  of  talcium.  The  emanation  of  carbonate  of  lime  with  vol- 
canic matter  towards  the  close  of  an  eruption  is  therefore  probable ; 
and  as  the  lava-flows  in  the  black  shales  proceeded  from  numerous 
outbursts  of  limited  extent  and  duration,  the  intimate  disseminalion 
of  carbonate  of  hmc  in  some  portions  of  the  rock  at  the  period  of  its 
eruption  may  Urns  be  accounted  for. 

Of  the  thin  beds  interstratilied  with  the  shales,  one  only,  IX.,  has 
the  composition  of  volcanic  ash.  The  others,  X.,  XIII.,  have  that  of 
the  shales  with  which  they  are  associated,  with  the  occasional  addi- 
tion of  oarboutttes,  XI.,  XII.  These,  together  with  the  associated 
beds  of  shale,  were  probably  derived  from  the  decomposition  of  lavas 
of  the  BUtck-ahole  period. 
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II.  Ei-vpiive  Hod-*  of  the  Holhjhwsli  Sandstone.  HoD,  I.  c.  pp.  87, 
88.  Phillipa,  I.  c.  52,  53. 
The  appearance  of  many  of  these  rocks  is  such  as  to  justify  the 
term  "  felopathic  traps  "  by  which  Professor  Phillips  hits  designated 
them.  Sut  in  those  which  I  have  esamined  I  have  never  found  the 
atomic  proportion  of  the  silica  "to  the  bases  to  exceed  2  : 1. 
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XVI.  Light- coloured  felspathic  rock,  west  of  Ragged  Stone  Hill. 

XVII.  From  the  same  place,  of  a  darker  colour. 

XVIII.  Similar  rock,  ofa  light  colour,  from  the  north  side  of  a  small 
quarry,  near  an  oak  tree,  S.S.E.  of  Fowlott'a  Farm ;  decomposed. 
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XIX.  From  a  "  dyke  "  in  Uio  HoUybiuh  Snndstone  at  the  KUtli- 
WMt  base  of  MiJaunimcr  Hill :  dark-cnloured. 

X-X.  From  the  sumo ;   light-coloured,  magnetic. 

Buth  these  spociracna  liavo  the  appearance  of  porphjritic  lais. 
Hornhlpndo,  iinpcrfeclly  orystallized,  occurs  more  abondantly  in  XX. 
There  arc  also  n  few  miuulo  red  crjatitls  reeembling  orthwl«». 
There  is  Bomo  magneliu  oxide  of  irun  disseminated  through,  both 
rocks :  hut  in  the  darker  portion  the  (neater  purl  of  the  free  oxide 
of  iron  is  the  protojcidu :  in  the  lighter  portion,  which  is  of  a  rcddith 
oolour,  the  niagiietie  oxide  predominates. 

A  maasof  felisUiucon  the  north  side  of  tho  east  cone  of  Ragg^  Stone 
Hill  haa  iho  same  constitutioa  us  these  rouks ;  but  it  dilTere  in  sU 
physical  charaetere  and  mode  of  occurrence.  It  was  probably  furmcd 
by  a  mechanical  deposition  of  the  products  of  rolcanic  action.  With 
the  analysis  of  this  rock  I  give  one  of  a  fragment  from  the  Bummit 
of  Ben  N(n-is,  which  in  eomiwsition  closely  eorrcsponds  with  it  and 
with  the  eruptive  rocks  of  the  Hollybush  period. 
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XXI.  Felstone,  from  the  north  side  of  the  siunmit  of  the 
cone  of  Ilngged  Stone  Kill.     0=5-614. 

XXII.  Dark-coloured  rock,  weathering  while,  from  the  summit 
of  Ben  Ne™. 

The  Hollybush  Sandstone  inchidea  some  thin  bi'Js,  apparently 
formed  by  the  deposition  of  felspnthic  asli.  One  of  these  may  be 
(ibeorved  on  the  east  side  of  the  quari-y,  at  the  eouth-we«t  bosi-  of 
MidsunimerHill,e(iat  of  the  eruptive  rock,  XIX.  XX.  It  is,  in  part. 
of  the  structure  of  sundstone.  and  in  part  felsputhie,  with  traces  of 
cpidoto.  These  liiin  beds  difFer  from  those  forming  lai^r  masses  of 
B  later  date,  in  being  composed  of  v.  rock  which  is  nearly  a  trisilica' 
ItB  composition  ia  similar  to  that  of  portions  of  a  Inva-hcd  near  Cas- 
tle Morton  Cummon,  and  to  that  of  some  grey  sandstone  on  the  bill 
overlooking  Little  Molvcm. 


U 
of 


18117.] 


TIUIKS 


-iiALVEBS  nius, 


XXIII.  Fine-gmned  frrcjish  rock,  of  the  atnicliiro  of  sandatone 
with  occasioiiol  thin  lines  of  epitlot*,  from  a  band  in  the  lloUybush 
Sandstone,  on  the  cast  side  of  the  eruptive  rock,  qu;irried  un  iho 
Boiith-west  side  of  Jlidauminer  Hill :  paasing  into  felspar. 

XXIV.  Felcpathie  portion  of  the  same  roek. 

XXV.  IjavQ-bed,  we-at  of  t'astlo  Morton  Common.  Matrix  of  a 
bliiiah  cnlour ;  cavities  filled  with  epidote.  G:=2''!17.  Tliis  rock.in 
its  external  choriietcrs,  rescmbloB  tho  amj-gdiiloidjil  greenstone  of 
CacT  Caradoc.  and  that  from  tho  top  of  Lawluj,  Staffordshire, 

XXVI.  GrejTflh  Bandatono.  From  the  hill  overlooking  Little  Mul- 
Tern. 

m.  Shales. 

Shales  and  aehiBta  do  not  properljr  belong  to  the  subject  of  thia 
paper ;  but  some  of  them  approximate  ao  nearly  in  oomposilion  to 
tlie  beds  of  volcanic  ash  irith  which  they  are  associated  that  it  is 
necesaarj'  to  notice  them.  I  therefore  give  here  the  resnlt  of  the 
analysis  of  the  diffcrctit  kinds  of  shale  found  in  the  south  and  aouth- 
vrest  part  of  tho  chain. 
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XXVII.  Tollo-w  ahalo,  east  of  Coal  Hill. 

XXVni.  From  the  upper  part  of  the  bed  of  ahale  numbered  3 
Dr.  Holl'a  section  acroas  the  northern  extremity  of  Coal  Hill,  loc. 
eit.  p.  69. 

XXIX.  From  tho  lower  part  ot  the  same  bed. 

XXX.  Blue  shale  immediately  above  the  lava  bo.-«,  V.  VI.  VII., 
'aoath  of  tho  Eastnor  Road,  inters tratified  with  bkck  shales.     ITio 

jninonal  Hurfaces  in  the  plane  of  the  bedding  are  atuined  by  hy- 
|drated  peroxide  of  iron. 

XXXI.  Black  shale  from  tho  field  near  Fowlett's  Farm.  G=2-465, 

XXXII.  Part  of  the  same  beds,  in  eontaot  with  lava,  VTII.,  by 
which  it  has  become  bleached.     Q=2-i4S. 

t  XXXIII.  Smooth  metamorphic  schist,  in  thin  beds,  with  stcatilie 
nrface,  interposed  witli  rock  at  tho  norlh  aide  of  tho  qmirry  to  the 
onth  of  the  West  B^^■ged  Stone. 
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XXXIV.  Uotainorphic  shale  from  beds  near  the  cintrancc  of  tliu 
same  t|unrry.  a.  Carbonntea  removed  by  dilutL-d  cold  hydrochloric 
acid  ;  ').  The  undissolved  residue  ;  C.  Composition  of  the  residue. 

XXXV.  Irref^ular  metomorphic  BohiBtoBe  rock  from  the  soalli 
slope  of  the  Went  Eagged  Stone. 

Of  these,  XXVII.  to  XXX.  hare  less  silica  und  more  aliiminn  than 
clay-alat«8  of  primarA'  etrjt«,  and  they  differ  more  in  structure  than 
in  composition  from  the  beda  of  volcanio  ash  with  which  they  arc 
interdt  ratified. 

The  black  shales,  XXXI. and  XXXII.,  have  a  composition  nearly 
resembling  that  of  the  thin  bunds  of  traehytic  ash  in  the  QoUybadi 
sandstone.  XXIII,  and  XXIV.,  and  of  the  Isva-beds  west  of  Castle 
Morton  Common,  XXV.  Their  structore  only  is  different,  being 
siicli  as  would  result  from  the  depositioa  of  their  particles  in  a 
minute  stuto  of  sulMlivision  in  still  water  containing  organic  matliT. 
The  others,  XXXUI.  to  XXXV,,  resemble  tJie  lavas  ernplfd  after  tht 
deposition  of  the  Blai'k  Shales,  and  were  probably  derived  &uiu 
the  mechanical  deposition  of  volcanic  mBtt«re  ejected  during  the 
eruptionB. 

IV,  Bedded  Trapt,  Litrat,  and  Fchlimee  of  l7it  Hereford ttiire  B<aem, 
South  and  South-eaitofthe  Britwh  Camp.  Holl,  2a£.  n(.  pp.  0S, 
H3;  PhiUips,  loc.  nt.  pp.  30,  31. 

1 .  Trappean  rocks,  mechanically  deposited,  form  the  mass  in  whii^ 
the  cave  is  escavnted,  and  occur  in  vuriouB  parts  of  the  east  hnttrcss. 

2.  Rocks  of  similar  ehoractcrs,  but  higher  specific  gravity,  art 
found  over  trap-dykes  near  the  footpath  south  of  the  caTe,  and  on 
the  east  of  the  ridge  on  which  il  stands ;  tlicy  contain  much  lime, 
and  in  parts  have  the  yellowibh -green  colour  of  massive  ejiidok'. 
They  appear  to  bo  older  than  those  last-mentioned,  some  of  whith, 
towards  the  east,  contain  included  fragments  of  ihem, 

3.  Ited  rock,  containing  a  tew  small  quadrangular  crystals  of 
felspar,  occasional  fragments  of  rock  resembling  altered  shale,  and 
epidote,  apparently  formed  by  the  mixture  of  volcanic  a^h  with 
water,  and  subsequently  modified  in  structure  by  intrusive  rock« 
with  which  it  is  in  contact. 

4.  Ijeds  of  bluish  trisilicated  lava,  containing  epidote  iu  cevitice, 
as  in  XXV. 
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XXXVI.  Bedded  trapjieun  rock, cave.    (J=2-82Q-'2S52. 
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XXXVII.  Bedded  rock,  Boiith  of  the  cave,  near  the  footpatb ;  con- 
tains  a  few  gniins  of  olivine,  and  a  little  quartz  in  cavities.  Pnrts 
of  this  rook  ri'semblo  the  matrix  of  the  lava  of  the  Capo  di  Bove, 
near  Rome.  In  its  chemical  composition  it  nearly  cnrrwpondB  with 
that  which  Bunsen  gives  for  the  "Normal  augite"  of  Iceland.  Not- 
withstanding its  occurrence  in  regular  beds,  its  mineralogical  cha- 
racter and  its  chemical  composition  moke  it  probable  that  it  has 
Jioictd  over  the  surface.     (}=-2-^'2S. 

XXXVIII.  Bedded  trappean  rock,  enat  of  tho  ridge  north  of  the 
cave.  It  contains  a  fow  minute  anguliir  friigments  of  eilica. 
G=3-101. 

XXXIX.  Over  Ciuitlo  Morton  Common.  Eed  rock,  including  n 
few  fragments  of  altered  shale,  minute  quadrangular  crystals  of 
felspar,  and  epiilote,  near  a  trap-dyke.  Its  (.chemical  composition  is 
Bimilar  to  that  of  some  recent  lava  from  E&ahvols,  Iceland,  analyzed 
by  Genth. 

5.  Sandstones  more  or  leas  altered,  consisting  of  trappean  ash,  in- 
timately mixed  with  groins  of  quarts  and  fcbpor  derived  from  tho 
disintegration  of  older  rocki.  Theao  may  be  well  observed  on  tho 
north  of  the  ridge  ou  which  the  cave  is  situated,  where  they  are 
»e.wciated  with  beds  of  trappean  ash  (XXXVIII.),  of  which  they 
are  partly  compased,  and  into  which  they  appear  to  jiass.  In  other 
places  the  qiiartiosc  and  trappean  fragments  arc  more  or  less  sogre- 
guted;  BO  that  in  tho  same  specimen  one  nnalysia  will  show  nearly 
all  to  be  ailiea,  a  second  nearly  all  trap,  and  a  third  a  uniform 
mixture  of  the  two.  Sometimes  the  quarti  grains  ure  so  distinct  na 
to  give  the  altered  rock  the  apjiearance  of  quartaite,  but  are,  nol- 
irithstanding,  intimately  mixed  with  the  basic  elements  of  the  trap. 
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XL.  Altered  sandstone.  Near  the  ridge  north  of  the  cave;  not 
for  from  XXXVIII.     G=2-637. 

6.  To  the  eastward  of  the  trappean  aiindatones,  commencing  from 
fifty  to  a  hundred  y a i-da  below  them,  are  the  compact-hedded  fol- 
stones  of  the  large  eastern  buttress,  the  "  fine-grained  felspattiic 
trap  "  of  Professor  Phillips.  The  chemical  composition  of  all  these 
rocks,  so  fcr  as  I  hare  ascertained  it,  corresponds  with  that  of  the 
"  ti-lBtones  "  eonteraporaneoua  with  the  '*  Cambro -Silurian  "  rocks  of 
Wicklow,  Wexford,  Waterford,  Kerry,  and  Caernarvon,  as  deter- 
mined by  Professor  Haughton  ;  but  they  have  less  alkali,  and  pro- 
portioniUly  more  lime.  ITioy  also  resemble  those  rocks  iii  some  of 
their  physical  characters,  and  in  their  association  with  beds  of 
"  greenstone  ash.''  Lower  down,  towards  the  east,  near  the  base 
of  the  large  buttress,  the  rock  is  a  jtetrosilex,  of  which  tho  corapoai- 
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tion,  oxoopting  as  regards  the  relative  proportions  of  Umc  and 
alkuli,  rceembles  lliat  wbich  Bunscn  has  assigned  to  the  "  normal 
trachyte"  of  Iceland,  Some  trap  in  contact  with  it  (LSXVI.  I'n/ra) 
was  quite  unaltered  ;  and  the  two  rocka  were  easily  separated  &om 
each  other,  loaviug  smooth  even  surfaces.  The  felatone  must  there- 
fore have  been  indnratcd  before  the  eruption  of  the  trap.  But  some 
dark  rock,  having  the  cxtcraal  character  of  altered  shale,  appeared 
to  have  become  partly  combined  with  the  fobtone.  Its  constitution, 
near  the  place  of  contact,  was  intermediate  between  the  felstonc 
and  trap.  The  two  reeks  must  have  been  together  in  a  plastic  state, 
and  Buhsequendy  mutamoi-phosed  ;  or  the  petrosilcx  must  have  been 
in  a  state  of  fusion  when  brought  into  contact  with  the  other  rock. 
There  is,  however,  uo  evidence  in  favour  of  the  conclusion  that  the 
petrosiliceous  rock  was  intrusive. 
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XLI.  Felfitono  or  petrosOez,  nearly  white,  from  the  large  east 
buttress,  near  the  base. 

XLIl.  Rotk  resembling  mctamorphic  shale,  containing  a  little 
red  felspar  of  no  distinct  crj-atallization,  ia  contact  with  XLI.  In 
composition  it  differs  from  the  shales  in  the  vicinity  in  containing  a 
larger  proportion  of  alkaline  earths.  The  fragment  auolyied  eon- 
taiiied  one  per  cent,  of  hydrofluoric  acid. 

XLIII.  Pelstono  from  tlie  same  place,  resembliug  XLI.,  bnt  of  a 
pink  colour,     G=32-0H5. 

XLIV.  Felstone,  near  the  ridge  south  of  the  British  camp. 

XLV.  Portellanite,  north-eaat  of  the  cave.     G=2-7304. 

XLVI,  Greyish  rock,  associated  with,  and  passing  into  felstonc : 
of  similar  composition,  excepting  that  it  contains  more  water. 

Dr.  HoU  ascribes  the  altered  condition  of  these  rocks  to  the  in- 
trusion of  the  trap-dykes  by  which  they  are  extensively  invaded". 
There  is  certainly  an  apparent  transition  from  shale  to  felstone  or 
porccllanite,  similar  to  that  which  Mr.  J.  Geikiet  has  noticed  in  the 
gradual  changes  which  the  Lower  Silurian  greywackes  and  shales  of 
Carrick  undergo  during  their  passage  into  crystalline  and  ]w>udo- 
igneouB  rocks. 

■  Ijoc  eii.  \i.  93. 

+  Quart.  ■Toiim.  OpoI.  Sot.  vul.uiii.  |i.  .'>l,'l.*i'. 
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XLVll.  Shale  from  the  caat  side  of  the  luiio  between  tho  Here- 
forthihire  Boneon  aud  tho  (iffataniJing  hill  overlooldug Little  Uolvenj, 
near  the  east  base  of  the  Iiirge  buttress.     G=2'C90. 

XLVIII.  Black  shiile  from  tho  low  lidga  east  of  tho  Hereford- 
Beacon,  near  tlic  keuper'it  lodgo.     The  Black  Shales  of  this 

tricl  arc  ilistinficmshed  from  the  Black  Shalus  near  tho  Hollyliuwh 

ndstoiLf  by  their  higher  apocitic  gravity,  caiwod  by  a  larger  propor- 
tion of  metallic  oxides  and  alkaline  earths.     G  =  2-644— 2-G49. 

XLIX.  Altered  shale  near  tho  top  of  the  narrow  ridgo  forming  a 
■light  curve  over  the  keeper's  lodge.     G  =  2'632— 2-65S. 

L.  Felstone,  near  XLIX.     0=2-643. 

The  resTilt  of  the  above  analyses  leaves  no  reascin  to  doubt  that  tho 
metaniorpbic  rock  XLIX.  has  been  formed  by  tho  alteration  of  a 
fihale  similar  to  thotie  in  its  vicinity.  If  tlic  feletone  (L.)  had  a 
similar  origin,  its  ailicification  must  have  been  caused,  not  by  the 
direct  action  of  nn  eraptivo  roek,  but  thi-ough  a  chemical  change 
produced  by  mineral  waters,  introducing  silica  and  rerooving  a  por- 
tion of  the  alkali. 

V.   Fihtones  Nai-lh  of  tlu  ffertfonhhire  Beacon. 

Highly  metomoqihosed  sandstones,  frcjuentiy  with  nltemnting 
teds  of  shale,  and  occasionally  associated  with  conglomerates,  occur 
at  intervals,  from  tho  Cump  Hill  to  the  End  Hill ;  of  these  I  proposp 
to  consider  the  comjrosition,  probable  age,  and  correlation  to  other 
rocks,  in  a  future  communication. 

Felstonos  of  a  somewhat  similar  clmracter  to  those  of  the  Here- 
fordshire Beacon  are  found,  sometimes  in  rather  hirpi  masses,  east 
of  Wind's  Point.  And  in  tho  large  (]uany  west  of  the  Wyeh  Hill,  I 
found  some  rock  of  nearly  the  8.iraB  composition,  of  the  colour  of 
fine  white  brick,  regulorly  bedded  wilh  a  diirk-grcenish  rock,  like 

I  the  bedded  traps  of  the  Herefordshire  Beacon,  passing  into  the  raeta- 
morpliic  diorite. 
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LI.  Pink  felstonc,  forming  tubular  bed*),  east  of  Wind's  Point. 
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LEI.  Light-rpcldish-whito  rock,  becomiug  grey  when  the  osidc  u[ 
ir'in  wfis  reduced  in  the  fiiniuce,  bedded  wilh  cryptocrystolline 
Irnppean  rook  and  mttamorphic  diorito,  west  of  tlie  Wych  Hill. 

LIII,  Dtirk-groen  trappeiin  rock,  with  no  distinct  orystaltiMtJuD, 
bedded  with  the  rock  luat  described. 

VI.  Qvarlio-FeUpathie  F<nnt. 

These  have  been  described  by  Professor  Phillips  under  the  d«ig- 
nation  of  '■  crystalUiied  felsparite  "  (op.  cit.  jip,  42,  43). 

These  rocks  are  of  two  distinct  typen,  cbaracteriEod  by  the  Btomii' 
utnount  of  the  nlica.  In  somo  the  ratio  of  the  oxygen  cif  the  siliin 
to  that  of  the  baacs  is  5 : 1,  their  constitution  tbna  rcsemblini;  that  uf 
the  series  of  fulHt«uos  above  dewribcd.    In  others  this  rntio  is  4 : 1, 

In  the  large  (juarry  west  of  the  Wych  Hilt,  a  loose  mas*.  ro- 
Hcnihling  decomposed  granit*,  waa  extenaively  penetrated  by  vinns. 
some  of  which  crossed  each  other  like  veins  in  mnd-cracka.  In  the 
plane  to  which  they  were  perpendicular  was  a  thin  layer,  which,  on 
being  removed,  scpimited  into  email  fragments,  of  which  tbe  sidta 
cl'wely  fitted  each  other.  Their  upper  surfaces  were  smooth,  and 
coated  with  peroxide  of  iron  ;  underneath  they  were  rough  and 
irregular.  In  ono  of  these  (LIV.),  analyzed  entire,  the  ratio  of  tlic 
silica  to  the  bases  waa  5  :  I.  In  the  veins  of  this  type,  the  (juarti 
is  often  Ht^fregatod  in  rather  large  nia.ssea.  In  thoae  in  n'hich  the 
ratio  is  4  ;  1  the  riuarti  ia  more  commonly  found  as  in  granite  (LV.), 
or  in  a  fine  granular  mixture  of  ijuortu  and  felspar  (LVI.). 
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LIV.  QuHrtOT-felspathic  rock  west  of  Wych  Hill. 

LV.  Fine-grained  vein  in  granite,  west  of  St.  Anne's  Well,  chiefly 
quarte  and  orthoclase  (Holl,  loe.eit.  p.  81). 

LVt.  Vein  composed  of  grains  of  orthoclasc  and  quarto,  wilh  a 
few  plates  of  potash -mica,  in  a  tine-graincd  mixture  of  quartB,  mica, 
and  felspar  on  the  south  side  of  the  large  quarry  at  North  Mnlvem. 
G= 2-602. 

In  LV.  and  LVI,  the  atomic  proportion  of  the  mlica  to  the  bases 
is  OS  4;  1. 

Vn,  TrisiliaiuA  Felipathic  Veing. 

These  wore  well  exposed  in  the  excavation  of  the  railway -tunnel. 
Many  of  the  rocks  there  met  with  were  altered  sedimentary  deposila. 
These  were  penetrated,  for  a  dislanc  of  160  yards,  by  a  hard  green- 
stone rock,  similar  te  the  trap-dykes  found  in  the  South  Hill  and 
elsewhere ;  and  at  no  great  distance  from  it  were  masses  of  felspar, 
in  parlfl  highly  erystnlliKcd.     The  composition  of  the  mass  of  thi» 
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rock  was  nearly  that  of  a  triBilicate,  beeoming  in  places  more  basic. 
In  the  more  cryatalli/ed  [wrtions  llicn.!  was  some  briJliaiil  black 
mica,  wliich  I  fomid  by  anulyais  to  be  luptdomelaue. 

VIII.  Feh^aUiim-Horitblftvilc  Soekt. 

These  rocka,  in  which  homblciidc  prodominutes,  have  been  de- 
ecribed  by  I'rofcBBor  PhiHipa*  as  "  rauttlcd  sjeiiite,"  and  by  Dr. 
HoUt  a«  "  Jiorite."  Thoy  occur  in  uU  tlie  hills,  excepting  thB 
llaggL'd  Stone.  Their  origin  is  probublj  Bimilar  to  that  of  the  bedded 
traps,  luvaa,  and  volcanic  aeh-beda  south  and  south-west  of  the 
chain  ;  and,  like  them,  they  appear  to  be  partly  intruaive  and  partly 
Bcdimenlary  ;  but  being  of  much  earlier  age,  and  having  nudergono 
more  eslenaive  metamorphosia,  resulting  in  a  more  complete  crystal- 
lization, their  roineralogical  character  is  diiferent.  They  are  oiten 
distinctly  Btratitied ;  granular  beds  alternate  with  othcrB  of  larger 
cryatulline  Htrnclure;  the  '"diorite"'  passes,  abruptly  or  gradually, 
into  a  Hubcryatalline  rock ;  and  lines,  marking  the  liedding,  may  be 
traced  continuDUsly  from  one  to  the  other.  The  huniblcnde  and 
felspar  are  sometimes  extensively  segregated,  and  in  other  places 
they  form  a  confused  oggri.-gntion  of  indistinct  crjstab.  liuartz  ia 
an  occafiional  constituent.  They  arc  associated  with  other  rocks,  of 
melamorphic  character,  in  coimexlon  with  which  they  will  have  to 
be  further  considered. 

The  following  analyses  show  the  composition  of  these  rocks,  and 
its  rcsembknco  to  that  of  the  trup-dykee  and  lava-beds  throughout 
the  chain :- — 
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LVn.  Fine-grained  bed  in  diorite,  on  the  east  slope  of  the  North 
Hill.  Small  crystals  of  hornblende,  white  uncrystallized  felspar 
disseminated,  and  a  little  pj'ritcs.     G=2-iJ!)0. 

LVIII.  Another  bed  interstratificd  with  the  last-montioned,  more 
lai^ly  crystallized.     Hornblende  and  white  felapor, 

LIX.  Diorite,  south  of  the  large  quarry  at  North  Mulvem,  re- 
sembling, Ln  its  c-stemal  charnctera,  the  Labrador  horn  blende- rock 
found  about  fifty  miles  north  of  Cuff  Harbour,  libiek  hornblende, 
quartz,  and  pink  and  pinkish  white  feUimr.  of  which  the  cloavago 
resemhle«  orthoclase,  but  the  chemical  constitution  is  muro  nearly 
that  of  andesine.  (i=2'8il4.  About  three-fourths  of  the  portion 
analyzed  consisted  of  fekpur. 
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LX.  Diorik'  from  Swinyard  Hill,  contjuning  homLlende,  white 
felspar,  and  silvery  mien.  Tlie  more  miooceous  and  felspatliic  por- 
tion of  the  rock  was  analyzed.     G=2'9;J3-3-i)76. 

LXI.  Dbrite,  Key's  End  Hill,  containing  greenish  hornhlende, 
red  felspar,  Nnd  a  little  silvery  mica. 

IX.   Inlrueive  Traps. 

Thu  trap-dytoB  have  been  fully  described  in  Dr.  HoU'a  paper,  and 
their  position  baa  been  most  aceuratoly  marked  on  the  map  which 
accompanies  it.  The  fallowing  Table  shows  their  chemical  compo- 
sition, together  with  that  of  some  other  rocks,  XCV.-XCVU.,  winch 
may  probably  be  regarded  as  contemporaneous  with  tJiem,  from  Wales 
and  from  the  Chamwood- Forest  district,  and  the  more  recent  traps 
forming  smiiJl  dykes  erupted,  ai'ter  the  deposition  of  the  tlld  Bed 
Sandstone,  at  Brock  Hill  and  Burtestree,  XCIII,,  XCIV.  The  series 
commouces  with  those  at  the  south  end  of  the  Ualrern  chain: — 
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LXII.  Trap  near  the  Htinuntt  ut  the  West  Peak  of  the  Kagged 
Stoiie,  diirk  bluish-grey  uaorystalliaod  epidole  in  the  mterstiuea. 
U=286a. 

LXIII.  Trap  from  the  uamc  pluct.',  higher  up,  cousisting  of  hoiii- 
blende  imperfocUy  crystallized,  and  sumo  brown  fckpar  of  no  distinct 
cleavage. 

LXiV.  Trap  from  a  small  dyke  near  the  south  end  of  Midsummer 
Hill,  grepBh  black,  cryptoerystalliae,  contuins  pyrites.     G=2-9308. 

I.XV.  Trap  from  a  large  dyke,  Miilsummer  Hill.  A  contused 
ntisture  of  bornblendo  and  a  reddish  felspar  indistinctly  cryHtallused. 
0=2-834. 

LSVI.  Trap  from  a.  dyke  croBsiiig  Swinyard  Hill,  greenish  bluck, 
imperfectly  cryatoUijsed ;  bornblendo,  felspar,  and  pyrites,  ii  = 
S-97a-3-198. 

LXVII.  Trap  &om  a  dyke  north  of  the  Cave,  Herefordshire 
Beacon,  from  the  east  slope  of  the  ridge,  thirty  or  forty  yards  down 
into  the  ravine  dividing  the  eastern  buttresses  of  the  Beacon  irom 
east  to  west.  Hornblende ;  felspar  partly  of  a  waxy  and  partly  of 
a  vitreoua  lustre,  allied  to  I^bradorite ;  traces  of  epidole  and 
hffimatite.     G=2-S55. 

LXVIII.  From  a  mass  of  trap  immediately  south  of  the  cave,  on 
the  west  side  of  the  ridge.  The  fragment  analyzed  woe  taken  &om 
the  part  of  it  which  is  in  tlie  wood  ;  it  contains  hornblende,  labra- 
dorito,  glassy  felspar,  and  gitmet.  Some  parts  of  this  moss  of  trap 
contain,  in  addition  to  the  above,  hypersthene,  some  I'reo  quarti  and 
tuoAsive  felspar,  which,  when  freed  from  the  protoxide  of  iron  by 
which  it  ia  stained,  ia  grcywh  white.  G=:i-y52.  The  specific 
gravity  of  a  portion  taken  higher  up,  near  the  footpath,  =2-91i!. 

IlSIX.  From  trap  immediately  ImsIow  the  cave,  to  the  west  of  it ; 
the  specimen  is  from  tbo  narrow  footpath  passing  under  it.  Soft, 
greenish  black,  no  distinct  crj-stallization.  containB  a  little  hmraatite. 

LXX,  From  the  east  slope  of  the  buttrcascs  of  the  HercfDrdHhire 
Beacon,  south  of  the  deep  ravine  which  divides  the  buttresses  from 
east  to  west,  and  overlooking  a  tarmboose  at  the  extreme  end  of 
Costle  Morton  Common,  Hornblende,  and  brown  and  red  felspar  of 
no  distinct  cleavage. 

LXXI.  From  (he  same  place.  Both  those  spccimcuB  were  taken 
from  a  largo  irregular  mass  of  crystalline  rock,  which  in  parts  con- 
tains epidole,  masBire  and  cfystallized.  The  intrusive  character  of 
the  entire  mass  is  doubtful,  Bome  ports  of  the  rock  resemble  the 
"  diorit«a  "  of  the  North  Hill,  It  is  poasible  that  other  substances 
may  have  become  included  in  the  cmptivo  rock,  and  metamorphosed 
with  it.  This  specimen  contains  hornblende,  labrudorite,  a  little 
glassy  felspar,  epidoto,  and  htematite.  0=2-827-2i)31,  increased 
by  the  local  addition  of  epidoto  to  3043-3-059,  and  in  one  spot  to 
3"202. 

LXXII.  Greenish -black  trap  ft^m  a  linear  dyke  on  the  east  side 
of  a  hill,  near  a  tree,  and  north  of  the  ravine  above  mentioned. 
(!=2-ft49-2864. 

LXXIII.  Greyish-black  trap,  containing  small  crj-atals  of  hoin- 
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blrade.  From  u  small  dyke,  of  which  only  a  width  of  a  few  foot  ia 
exiMeod  on  the  ridge  running  oast  and  west,  about  fifty  yards  west 
of  the  trnp-moss  next  mentioned. 

LXXrV.  From  an  Irregular  mase,  a  quartor  of  a  mile  from  the 
cave,  and  to  the  north-cast  of  it.  It  contains  homblendo,  yellowish 
red  orthoclaKC,  and  felspar  with  the  irideHccnt  appcaianc«  of  labru- 
dorite.     U=2'935. 

LXXV".  Trap  nwir  the  base  of  the  large  east  buttress.  Uncrp- 
tulliied,  separates  into  rhomboidal  fragraenta  with  i^mooth  sarfeces, 
which  are  stained  a'd  in  placea  by  anhydrous  peroxide  of  iron. 
G=2-81G. 

LXXVI.  From  the  same  place,  in  immediate  contact  with  bedded 
petrosiliceoua  rock.     No  distinct  crystals.     0=2-956. 

LXXVII.  Trap  south  of  the  raviae  below  Wind's  Point,  north- 
east of  the  keeper's  lodge.  Greenish  black  ;  hornblende,  greeniih 
felspar,  and  a  Uttlo  hteraatite.     G=2'03fl. 

LXXVIII.  Pelipalliic  portion  of  the  rock  laat  montioned.  Dull 
green  to  greenish  yellow,  waxy  or  gfeasy  lustre,  softer  than  felsiiar, 
contains  water,  analogoiia  to  labradoritc.  A  green  nuueral  of  a 
similar  character  in  common  in  the  trap -dykes  throughout  the  oluiin, 
espocially  in  those  of  the  Herefoi-dahire  Beacon.  The  labrudorilc 
in  basalt  has  a  similar  character.  It  CDuld  not  be  entirely  sejtatated 
from  the  nugitie  parts  of  the  rijck. 

LXXIX.  Smooth  amygdaloidal  trap  or  lava,  coatainiiig  epidotc 
in  vesicular  cavitieHj  from  the  ofetanding  hJU  overlookiug  little 
Malvern. 

LXXX,  Another  rock  from  the  same  place,  and  of  similar  cha- 
racter, except  that  the  vesiculor  esvitiea  were  filled  with  carbo- 
nate of  lime,  which  was  removed  by  diluted  acid  before  the  analysis 
of  the  rock. 

LXXXI.  Trap  from  the  round  eminence,  midway  between  the 
Wych  Cutting  and  the  WorcuHteishire  Beacon.  A  confiised  miztim 
of  hornblende  and  felspar,  the  former  prodominatinf;,  and  iron 
pyrit«t.      f)  =  2'994,  diminishing  near  the  border  to  2-9l).i. 

LXXXII.  CrystalHne  trap  from  a  dyke  eroesing  the  atmimit  of 
the  WorccsterBliiro  Beacon  in  a  north-western  and  south-eastern 
direction.     Hornblende  and  yellowish  bruwn  felsp.ir.     G=2'l>49. 

LXXXIII.  Felspathic  portion  of  the  trap  last  mentioned,  sepa- 
rated by  pounding  and  washing  the  roek,  lis  entire  substance  was 
penetrated  by  the  hornblende,  with  whieh  it  was  so  intiniatvlv  com- 
bined that  separation  from  it,  even  in  the  smallest  fragments,  wa* 
extremely  difficult.  This  felspar  ia  partly  massive  and  partly  crj-s- 
tallized.  The  angles  were  too  small  fur  measurement ;  but  iho 
cleavage  reaembles  that  of  orthocla-ic.  The  chemical  eompositinn  of 
the  portion  analyzed  does  not  corrcajioad  with  the  theoretical  for- 
mula of  orthoclaec,  and  is  nearer  that  of  andtsine. 

T.XXXIV.  Trap  from  the  north-west  base  of  the  Woi-ceatcrslure 
Beacon,  south  of  the  small  stream,  part  of  the  same  mass  as  IJCXXII. 
Not  distinctly  crystallized ;  hornblende  and  a  little  white  felsparunil 
pyrites.     (1=2081. 
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I.XXXV.  Fragment  from  the  border  of  the  same  rook,  light, 
porons,  voriepittd,  no  cryataUization.  This  border-rock  hus  evi- 
dently been  altered.  Parts  of  it  are  pfainud  red  by  peroxide  of  irou 
separated  from  tho  mass,  oecaeionally  forming  pliiti's  of  liiemritilo, 
which,  being  soluble  in  hydrochloric  acid,  arc  prububly  nut  duo  to 
igneoHs  action.  They  may  have  been  produced,  by  double  decom- 
position,  from  chloride  of  iron  and  water,  the  hydrogen  of  the 
water  combining  with  the  chlorine,  and  ita  oxygen  with  the  pro- 
toxide of  iron,  causing  its  pcroiidution.  In  the  harder  portions  of 
the  dyke,  a  few  yurdfl  fui'ther  into  the  mnsa  than  LXXXIV.,  the 
oxide  of  iron  has  been  reduced,  and  separated  aa  pyritea. 

LXXXVI.  From  a  trap-dyke  at  the  aoutb-west  base  of  Hiunmer 
Hill.  (ireyiHh  black,  imperfectly  crystallized,  contains  pyritea. 
<i=;i'373.  '  Near  the  border,  with  lines  of  epidote,  G=2-S61 ;  and 
with  peroxide  of  iron,  0=3887. 

LXSXVII.  Near  the  border  of  a  trap-dyko  ponotrating  the  rock 
on  the  south  side  of  the  large  quarjy  at  West  Malvern.  Parts  of  it 
are  of  a  red  colour,  caused  by  anhydrous  peroxide  of  iron  ;  the  nwt 
is  grey,  reddish  grey,  and  blackish  grey :  it  contains  foLipar  of  a 
reddish  colour,  not  distinctly  uryntaltiiKd.     0= 2' 789-^-821. 

LXXXVin.  From  the  middle  trup-dyke  in  the  terminal  hill 
between  North  and  West  Malveni.  Homblendo,  8ome  felspar  uf  a 
pearly  lustre,  and  a  littlo  glassy  felsjiar,  not  diatiactly  cryatalliaed. 
0=2'Si55.     In  small  Teins,  U=2-SJli:i. 

LXXXIX.  Cryatallino  trap  from  the  east  side  of  North  IliU. 
Hornblende  and  yellowish  felspar  of  no  distinct  cleavage. 

XC.  GrejTsh  black  trap  from  the  south  slope  of  the  North  Hill, 
not  far  from  the  border  of  a  dyke.  G=2'9f*ll.  In  the  more  crystal- 
line parts  of  the  same  dyke,  nearer  the  centre,  U^2'013. 

XCI.  From  the  more  central  portion  of  the  large  trap-mass  over- 
looking Hollj-  Mount.      Hornblende   crystak,  of  which  a  few  are 
•acicular,  and  broivniah  uncrystallized  felspar.     G  =  2'ftl2. 

XCII.  Part  of  the  same  mass,  nearer  the  border.  Greyish  black  ; 
DO  distinct  crystallisntion.  G=2-b42.  At  aa  intermediate  porlioa 
of  the  same  mass,  G=2-tt32. 

XCIII.  Dyke  at  Bartestree,  altering  the  Old  Red  Sandstone, 
described  by  Professor  Phillips,  loc.  cil.  p.  180,  fi=2-77ft. 

1.  Portion  soluble  in  oold  distilled  water  sUghtly  acidulated  with 
hydrochloric  acid. 

b.  The  undissolved  residue. 

C.  Composition  of  the  undissolved  portion, 

XCIV.  Dyke  altering  the  Old  Ited  Sandstone,  Brock  Hill,  Shelsey 
Beauchamp.  Phillips,  loe.  (it.  p.  1.56.  Hornblende  was  the  predo- 
minant mineral  in  the  specimen  analyzed. 

XCV.  Trap  from  a  dyke  near  Glyurhonwy,  oonlaining  white  fel- 
spar, hornblende,  and  pyrites. 

XCVI,  Trap  traversing  Mount  Sorel  granite.  Greyish  black ;  un- 
crjBtallized :  contains  pyrites. 

XCVII.  lied  foNpathic  trap,  three  <iuarter8  of  a  mile  Boath   of 
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QuomdoQi    fine-gmned,  slightly  Teticalar,  with  a  liiUe  carbonUe 
of  lime  disseminated,  and  in  cavitice. 

For  the  five  lust  named,  as  well  ae  for  many  charaeteristic  speci- 
meDF)  of  the  Itolvem  dykes,  I  am  indebted  to  Dr.  HoU. 

General  Conc^uJiions. 

1.  In  the  intruaive  trap-rocks,  the  ratio  of  the  oxygen  of  the 

Hilioa  to  that  of  all  the  bojMS  takt-n  together  varies  progrcesiTely 
from  5;4  to  nearly  2:  1,  The  middle  terra,  representing  the  mean 
compositionof  the  trap-rocka,  is3;2,  which  i»  the  proportion  awignwl 
by  Bunsen  to  "  augitic  "  rook  of  normal  composition.  It  should, 
however,  be  observed  tbat  the  bases  are  not  entirely  combined  with 
the  silica,  but  are,  in  various  degrees  in  different  rocks,  united  with 
other  acids,  or  deposited  as  &eo  oxides  in  thu  capillary  intersticcB  of 
the  rock.  This  is  easily  proved  by  digesting  the  pounded  rock  in 
diluted  acetic  acid,  which  dissolves  out  a  portion  of  the  bases  with- 
out decomposing  the  silicates.  There  are  also  sulphates,  bi^ulphu- 
rets,  fluorides,  arseniatcs,  and  c-arbonates.  Sulphate  of  barvta 
occurs  in  cavities  and  Assures,  and  as  a  cementing  substance  ;  it  has 
clearly  been  precipitated  from  a  state  of  solution,  and,  being  itself 
inaolnble,  it  must  have  been  formed  by  the  decomposition  of  carbo- 
nate or  silicate  of  baryta  by  soluble  aulphntes.  Bisulphurets  abcand, 
generally  as  pyrites ;  arsenial^  south-west  of  the  Mideommer  Hill 
and  in  the  Ha^ed  Slone  ;  fluorides  in  the  trap-dykes  and  Uva-bedt, 
most  abundimtty  in  those  of  recent  formation,  lis  the  boeses  in  the 
field  near  ^'owlett's  farm.  Carbonates  are  constituents  of  some  of  the 
rooks  at  the  eonth  end  of  the  chain.  Protoxide,  peroxide,  and  mag- 
netic oxide  of  iron  are  disseminated  throughout  the  substance  of  the 
intrusive  rocks  in  various  proportions.  The  proportion  of  the  oxygen 
of  the  silica  to  that  of  the  bases  actualli/  eomhiiitd  v-iih  it,  is  there- 
fore much  nearer  that  of  a  bisilicate  than  it  would  appear  to  be  fnta 
the  above  analyses. 

2.  The  relative  proportions  of  the  several  bases  vary  considerably 
in  different  rocke,  and  often  characterize  particular  localities.  Uog- 
nesia  abounds  in  the  lava-beds  and  dykes,  and  in  the  volcanic  ash  of 
the  HoUybiish-sandatone  and  Black-ehalo  periods,  in  one  or  tWB 
dykes  of  the  Horcfordshire  Beacon,  and  in  tlie  Brock  TTi'll  dyke. 
ITie  other  traps,  including  the  Barteatree  dyke,  though  of  the  ansae 
age  as  tbat  at  Brock  Hill,  have  more  lime  than  magnesia.  Lime 
and  iron  both  abound  in  some  of  the  dykes  of  the  Herefordshire 
Beacon,  and  at  Glynrhonwy  ;  lime  only  in  others — in  the  dyke  at  the 
sonth  end  of  Midsummer  Hill,  and  at  Bartcstree ;  alkalies  in  the 
Ragged  8t«no  and  at  Quonidon,  and  in  some  of  the  Herefordshire 
Beacon.  I  have  determined  the  alkalies  as  dilTerence,  but  I  ascer- 
tained, from  separate  experiments,  that  there  was  more  potash  than 
soda  in  the  eruptive  rocks  associated  with  the  Hollybush  Sandstones, 
and  that  in  most  of  the  other  rocks  examined  for  the  detormimitioii 
of  the  relative  amounta  of  the  two  alkalies,  soda  was  the  most 
abundant. 

3.  The  chemical  composition  of  the  eruptive  rocks  does  not  vary 
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ai-cortling  to  their  age.  Many  of  the  "  diorites,"  which  are  the 
oldest,  are  more  basic  than  some  of  the  volcniiic  beds,  wliich  are  the 
moat  recent,  some  of  the  Lower  (iamhrian  than  others  of  the  Upper 
Comhriuii  period.  There  is  as  much  variety  in  the  atomic  amount 
of  the  sUica  in  rocks  of  the  game  age  and  place,  aa  io  rocks  of  dii'- 
fereat  agoa  or  from  distant  lotalities,  and  as  much  resemblance 
between  some  of  tho  trap-dykps  and  the  products  of  anoieut  and 
modem  emplions  of  Hecla  and  Vesuvius  as  that  which  they  bear  to 
conlempornnoous  dykes  in  their  vicinity. 

4.  The  atomic  proportion  of  tho  alica  to  tho  baaos  appears  to 
be  hiffhfit  in  the  lurf/est  masses  of  trap,  such  ns  those  of  the  North 
HiU  "(XCI.,  XCIL,"  LXXXIX..  XC),  the  Woreeatershirc  Beacon 
(LXXXIT..  LXXXIV.),  the  larjre  irregular  mass  in  the  east  buttrosa 
of  the  Herefordshire  Beacon  (LXXIV,),  and  the  great  dyke  of  Mid- 
eummer  Hill  (LXV.), — and  lowest  iu  the  smallost  masses,  as  shown 
ineomeof  the  dykes  of  the  Herefordshire  Bca™n(LXXIII.,  LXXVI., 
LXIX.)and  in  the  dyke  traversing  Swinyard  Hill  (LXVL).  Buttiiia 
law,  though  very  general,  is  not  invariable  ;  for  in  tho  trap  of  the 
middle  terminal  Hill  (LXXXVIII.),  which  ia  rather  a  large  mass, 
the  oxygen  quotient  is  about  0'7,  and  the  specific  gravity  0'955. 

5.  In  tho  sumo  masses  of  trap  there  is  an  ai)preciable  increase  iu 
the  silica  towards  their  centres,  as  may  bo  seen  by  comparing  the 
centra]  portioii  of  the  trap  in  the  large  dyke  over  HoUymount  (XCI. ), 
which  is  nearly  a  biailicate,  with  tho  outer  portion  (XCIL),  and 
similarly,  in  the  North  Hiil,  LXXXIX.  with  XC,  and.  in  tho  Wor- 
cestershire Beacon,  LXXXII.  with  LXXXIV.  It  must,  however, 
be  observed  that  at  the  f.rli-fme  border  of  a  dyke,  if  there  be  not 
sufficient  pressure  exerted  by  Ihe  contignoua  rocks  to  make  it  dense 
and  impervious  to  water,  soluble  bases  have  been  removed,  and  the 
relative  amount  of  silica  thereby  increased  (LXXXV,.  lAXXVlI.), 

The  increase  of  the  silica  towards  the  central  parts  is  uut  tho 
effect  of  a  liquation  in  the  fluid  muss ;  for  its  atomic  pro]iortion 
would  then  be  aa  much  below  the  average  in  the  e:(tcrior  portions  aa 
it  is  above  it  in  the  interior ;  whereas  no  parts  of  the  larger  mnssefl 
contain  more  base  than  is  usually  found  throughout  the  trap-dykea 
of  the  chain. 

Prom  these  facts  I  infer  that  the  priiimrr/  tourct  of  all  the  trop- 
rocks  in  tho  Malvern  Hills  was  nearly  a  bisilieati>,  which,  during 
the  various  proceases  by  which  it  has  been  brought  to  the  surface, 
hoA  become  united  more  or  less  with  other  substances,  assimilating 
metallic  osidea,  lime,  magnesia,  or  alkalies,  according  a.s  one  or  othei's 
might  be  locally  prevalent,  juat  aa,  in  modem  times,  the  lava  of 
Vesuvius  takes  up  soda,  and  that  of  Etna  lime.  When  these  basic  ele- 
ments have  been  deposited  in  the  rock  tis  free  oxides,  or  have  become 
united  with  other  acids  than  tho  silicic,  they  may  be  separated  more 
or  leas  completely  from  the  silicate,  aa  ahown  in  Analyses  XIV.,  XV., 
LXXX.,XC1II.  Whenthey  have  become  united  in  various  proportions 
with  the  silica,  thoy  have  caURcd  a  diminution  in  the  atomic  amount 
of  thi!  silicate  of  the  cnipled  rock.  In  none  of  the  traps  which  1 
have  examined  has  all  the  hose  been  saturated  by  the  silica ;  but 
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this  IiBS  not  been  owing  to  an  insufficient  qnantily  of  ILp  acid  :  for 
in  the  "  dioritos,"  in  wl)ii:h  the  Bilicn  is  in  the  same  atomic  propor- 
tion us  in  tlie  triips,  the  combination  of  the  bases  with  the  siUca  is 
completo.  In  the  smaller  dykes,  the  extraneous  elements  hove 
formed  a  liirger  proportion  of  the  erupted  rock  than  in  the  larger 
masses ;  and  iu  tliCHC  last  the  original  bisilicatc  lias  l>een  m'>st 
alloyocl  in  that  part  of  the  molten  rock  which  must  have  come 
first  to  the  surface.  As  other  portions  rose  in  a  plastic  stale 
and  formed  sucee*sivo  layers,  forcing  the  earher  portions  out.  l»y 
distention,  from  the  oentro,  the  central  portions  have  become  lees 
and  less  affected  by  the  assimilation  of  foreign  matterB  ;  and  so  they 
approiimnto  ne«ror  to  the  composition  of  the  bisilicated  nuiss  from 
which  I  have  supposed  them  to  have  been  proviously  derived. 

6.  In  all  the  rocks  of  the  Malvern  chain,  known  or  supposed  » 
be  products  of  eruptive  action,  the  atomic  proportion  of  the  eiliea  to 
the  baaos  varies  according  to  a  common  law.     In  the  trops  and 
augitic  lavas,  tha  ratio  of  the  oxygon  of  the  silica  to  that  of  all  the 
bases  chemically  eonibined  with  it  is  never  gnsiter  than  2  : 1,  nor 
less  than  3:2.     In  those  which  I  have  described  as  traohytic  rocks, 
this  ratio  is  never  more  than  3:1,  nor  less  than  5:2.     In  the 
granitic  veins  it  is  not  more  than  4  ;  1 ,  nor  less  than  7:2;  and 
in  some  quttrtzo-folspathic  and  potrosiliceous  rooks  it  is  not  greater 
than  5  :  1,  nor  less  than  fl  ;  2,    The  eruptive  rooks  may  thus  be  pri- 
marily referred  to  tour  sources,  in  whicli  gUien  was  combined  with 
bases  according  to  a  regular  arithmetical  progression,  which  may  he 
ospreased  by  the  numbers  2,  3,  4,  5,  other  elementary  substances- 
acid    and  basic,  being  united   acenrding   to  their  several  elective 
afBnitiea.     But  when  siicli  of  these  as  were  decomixisuble  by  heat 
were  exposed  to  n  high  temperature  in  foci  from  which  they  were 
eventually  ejected,  many  bases  were  necessiirtly  separated  by  the 
evolution  of  their  acids  in  a  gaseous  form.     And  as  silicic  acid  will 
combine  with  bases  in  a  great  variety  of  proportions,  and  its  power 
of  forming  such  combinations  was  increased  by  the  same  eircum- 
stoncos  under  which  that  of  other  acids  was  destroyed,  the  (ulics 
appropriated  to  itself  a  larger  proportion  of  base  than  that  with 
which  it  was  at  first  united.     But  the  extent  of  this  alteration  was 
in  all  cases  limited ;  and  its  maximum  amount  may  be  expressed 
arithmetically  by  the  proportions  3,  5,  7,  9  to  2.     And  enough  of 
the  original  silicate  still  remains,  especially  in  the   central  porta  of 
the  largest  masses,  to  enable  us  to  refer  them  to  one  or  other  of  the 
four  well-defined  classes  into  which  they  are  naturally  divided,  and 
to  show  that  they  were  formed  by  the  combination  of  the  silica  with 
bases  according  to  the  usual  law  of  multiple  proportions,  ii»  quan- 
tities in  different  compounds  bearing  a  very  simple  relation   to  each 
other — a  combination  which  could  only  have  taken  place  with  such 
regularity  where  the  \-arious  elements  were  in  Mieh  a  state  of  atomic 
division,   and  possesMcd   such   perfect   freedim  of  motion,  and  such 
complete   exemption  from  all  disturbing  fori'CR,   that  the  action  of 
chemical  affinity  was  entirely  unrestrained.. 
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8.   On  Ou  Eehtivf.  DtSTKiBuriON  of  Fiisstw  tTimnghaut  Iht  NoBTH 
Detos  Semies.     Ily  Tuwnbekd  M.  Hall,  Esq.,  F.O.S. 

Contents. 

1.  Iiitrmluction. 

2.  Kiibdi'iiti'in  of  tlioKcirth  "Dtn/nn  Rocka. 

3.  IHblr  of  llie  RisLrihution  of  apeciM  throughnut  tlio  ini-ioiu  FowilifcroiU 
O  roups. 

4.  NiiUj  on  Uio  B]>fc-ies  of  Linj/n/a  of  Sloly  Qunrry. 

1.  IsTBonucriox, 

Almost  all  observors  since  the  timo  of  Uessrs.  Wiaver  and  Williams, 
in  l^t37  and  1838,  haTi>  shown  thiit  the  alales.  shiilcs,  imil  sandstones 
which  eoiiHtitntc  a  large  portion  of  the  north  of  Dt-ron  differ  bo 
much  in  thoir  lithologicnl  and  ininpralogical  structure  as  to  render 
it  nL'cessary  to  subdivide  Iheni  ijitjj  Bcveral  Huctessive  zones  or  groups. 
In  the  '  PaltcoBoic  Fosails  of  Comwull,  Devon,  and  West  Somerset,' 
Prof.  Phillips  pointed  out,  by  meiina  of  a  synoptical  tahle,  the  rela- 
tive oeciurence  of  fossila  throughout  these  ditferent  Bubdivisioiis  of 
the  North  Devon  series,  which  ho  mimed  the  Lyuton,  Comlie  Martin, 
and  Pilton  groupB  respectively,  each  of  these  three  fossiliferoua 
bods  being  separated  from  cneh  other  by  a  considerable  thickness 
of  grits  and  shales,  which  have  hitherto  proved  destitute  of  or- 
ganic remains.  More  than  a  quarter  of  a  contury,  however,  has 
now  elapsed  since  Prof.  Phillips's  work  was  published  ;  and  since 
thnt  date  not  only  have  many  new  fossil -loeali ties  been  observed, 
but  so  great  a  change  has  taken  place  in  the  system  of  nomenclature 
OS  to  render  it  at  present  nnything  but  easy  for  the  geologist  to 
identify  the  names  of  some  of  the  species,  or  to  ascertain  in  which 
group  they  occur.  Thus  the  Leptima  rijifrala  of  Phillips  wa« 
placed  a  few  years  Inter  in  the  genus  Sirnjihahslo,  and  the  mime  of 
the  species  has  since  been  altered  into  produetoides,  so  that  in  , 
Slrophahtiit  proiluefoida  of  the  present  day  no  trace  whatever  of 
the  original  name  euti  now  be  recognized.  Agiiin,  many  fossils, 
especially  the  Brachio]Kida,  which,  from  imperfect  material,  were 
supposed  to  eonstitnte  now  species,  and  te  require,  therefore,  a  dis- 
tinctive name,  have  lately  been  considerably  reduced  in  number  ; 
and  80  great  a  diminution  has  been  effected  by  Mr.  Davidson,  that 
l<f  in/era  ditjuncia  is  now  made  to  include  the  following  North  Devon 
varieties,  to  which  separate  names  had  formerly  been  applied : — 
S.  BniiinuntU,  .S'.  calearala,  S.  ditlang,  S.  rartnisa,  S.  (/it/imtta, 
S.  ffrnndtna  (?),  S.  prateii-fis,  S.  VerHfitilii,  and  several  others.  In 
the  other  classes  of  fossils  the  same  reduction  of  species  may  eventually 
be  made.  Several  of  the  so-called  species  of  Cvciillcra  arc  probably 
synonymB ;  and  some  of  the  crinoidal  stems  which  abound  in 
the  North  Devon  rocks  are  so  doubtful  as  to  render  their  specific 
determination  a  matter  of  extreme  difficulty. 

In  order  to  insure  as  much  accuracy  as  possible  in  the  dolermina- 

Ition  of  my  type  specimens.  I  availed  myself  last  autumn  of  the  kind 
assistance  of  Robert  Etheridgo,  Esq.,  F.G.S.,  Palieontologist  to  the 
Geologicnl  Snrvey,  when,  during  the  course  of  a  visit  to  North  Devon, 
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ho  DK&mined  mjr  collection,  and  verified  the  greeter  number  of  tfas 
■pecica  whith  I  had  obtained  during  ihe  Ust  ten  or  twelve  years,  Tbi' 
Bnichiopoda  had  prei-iously  been  examined  by  Mr.  Davidson.  wh« 
figured  several  of  the  most  remarkable  in  his  Devonian  Monojjrajjh. 
I  am  further  indebted  to  Mr.  Etberidge  for  his  Idndnes^  in  uJdiDi;  to 
my  list  the  name  of  the  author  by  whom  each  iipwies  was  origiually 
named. 

2.  Hdbdivisioh  or  tbb  Nobth  Drvuh  Rucks. 

The  series  of  slates  and  sandstones  to  which  the  pn-sent  paper 
will  bo  coofined  ia  bounded  on  the  north  by  the  £ri«tol  Channrl. 
aud  en  the  south  by  the  great  trough  of  Carboniferous  grits,  whirli 
extends  for  into  the  middle  of  the  county.  The  hi-da  of  slale  unci 
shale  which  divide  this  true  Carboniferous  deposit  from  the  Devonian 
can  scarcely  yet  be  asaigned  with  certainty  to  either  of  these  forma- 
tions :  and  to  avoid,  Iherefore,  the  confusion  whii'U  would  arise  by 
claaaing  those  intermediate  beds  with  either  of  the  other  well-defiiitj 
rocks,  I  shall  atUi  continue  to  use  the  term  "  North  Devonian,"  which 
I  have  before  applied*  to  the  entire  series  whioh  Uca  tiortb  of  Ibe 
town  of  BamBtaple. 

From  the  Foreland  on  the  north  to  Barnstaple  on  the  south  the 
rocka  have  an  almost  uniform  dip  to  the  south,  usually  at  a  hi4;b 
angle;  and  In  such  o  wide  series,  presenting  to  all  apjiearance  an  un- 
broken succession,  it  ia  especially  important  to  be  aUe  te  show  that 
throughout  the  whole  of  thin  urea  there  exists  a  marked  differvnce 
in  the  distribution  of  species,  both  as  regards  variety  of  genera  and 
abundance  of  individuals,  thus  justifying  the  conclusions  which 
had  been  formed  by  previous  observers,  who  had  based  their  Bob- 
divisions  of  the  North  Devon  syetem  rather  on  the  litholi^cat 
structure  of  the  beds  than  on  the  evldcDci-  of  the  fossils  contained 
is  them. 

The  accompanying  sketch  map  ia  intended  te  show  the  relstiviij 
position  and  extent  of  the  North  Devon  bedn. 

In  ascending  order  there  are  : — 

Ist.  The  unfossiliferous  grits  of  the  Foreland,  whioh  rise  out  of  the 
Bristol  Channel,  and  to  all  appearance  form  the  lowest  member  of  the 
scries. 

2nd.  Lynton  hods,  consisting  of  hard  grits,  shales,  and  sandstones, 
intersected  with  occasional  bands  of  colcareoua  and  ferruginous 
matter.  These  beds  contain  a  few  species  of  fossils,  principally 
Orlhlt  arcualaf,  Rpirifcrs,  and  Crinnids,  all  of  which,  from  the 
extreme  hardness  of  the  stone,  can  only  be  obtained  in  the  shape  of 
impressions  and  imperfect  costs.  At  Woodabay  and  Lynton  iho 
beet  sections  may  be  seen. 

3rd.  Martinhoe  bed.     tJnfosHiliferous  grits  and  shales. 

4th.  nfracombe  group.  A  aerie-s  of  silvery  slates  and  shaleai 
containing  several  thick  bands  of  limestone,  which,  on  being  cithw 
polished  or  oxi>oscd  to  the  actdon  of  the  air,  show  the  ontlincs^iif 

•  Geology  of  North  DpTon.  p.  7.  ', 

t  This  BperiM  probably  inchirlM  also  (he  Ortkii  Imgitulcala  of  Phillip*    \ 
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Btono  contaiiu  Cucvllaa  in  abundance,  and  tlio  abalca  j'iuld  large 
nambers  of  plant^stcma. 

7tb.  PLltou  buds.  Slates  of  a  jiurplish  or  greyiBh  tint.  Several 
rolls  and  contortions,  whitli  maUirially  diminish  their  apparent  tliick- 
ness,  may  be  observed  aeiix  Brauuton,  at  I'illon,  and  near  Guodleigh 
Churai. 

Throughout  nearly  every  part  tliis  bed  containa  fossils  in  abund- 
oneo,  especially  Jirachiopods.  crinoidal  etctas,  imd  a  small  croetaeean 
(P!iiicoj>s  liitifrons).  Thin  intormittent  bands  of  limes  to  no  tuv  com- 
mon, traversing  tlie  slate  ;  thc_y  also  are  highly  foaailiferoua,  but  de- 
compost'  rapidly  on  uxpu.siirc  to  the  action  of  the  weather, 

liie  fulldwiiig  i]uarries,  situated  in  the  Pilton  beds,  are  amongst 
Ihe  best  localities  for  foeails: — 

fTop  Orchard. 
Frankmarsh. 
liradiford  (eenscd  to  bo  worked). 
Goodleigh  (ceased  to  be  workedj. 
Croyde  Bay*. 
Brauiiton. 

3.  TiBLEUl'THEDlBTBIBrTIOirOFBPECIEBTHROCOHOUI  THE  VAfilOL-8 

FossiLiPKRouM  Groups, 

In  the  following  Table  I  have  endeavoured,  by  selecting  those 
quaniea  situatod  at  some  distance  fjom  each  other,  but  which  are 
'worked  in  the  same  group,  to  show  the  relative  distribution  of  eertaiu 
epetnes.  The  oeeurrenco  of  each  fottsil  whiih  has  come  under  my 
own  personal  observation  is  marked  with  an  asterisk,  thus  (•),  whilst 
thoBC  which  I  have  inserted  ujion  the  authority  of  other  writers  aro 
distinguished  by  a  small  cross  (t). 

•  Crojili'  Bay,  which  is  close  [o  Baggy  Pidnt,  is  lituated  in  |]ip  slatea  of 
PUton.  Rnd  lien  "OiiDi  uf  tlio  Cucullita-bed.  B^roro  ihcso  two  group»  weto 
dividfd.  IIjcw  loiTililics  wpre  looked  upon  bk  alniosl  iynnnyiiioue  ;  and  hence  Kb 
find  Ihnt  in  tlip  ■  PnlftnEoic  Fo-sils'  Bovpral  apwi.^  nrp  ilPwTibpd  an  i>ccn[Ting 
nt  BaggJ  wliiph  were  found  iu  iha  slates  and  liuieelonea  of  tiii-  I'illon  (^oupi 
in  Lbr  adjoining  vhB'i  of  Crt>ydc  Bay.  Ait  inOBt  of  tJnno  foBsila  arc  ciprnMUy 
Klati'd  by  Prof.  Phillipa  to  have  betn  found  in  linicntonc.  I  liatc  put  them  in  my 
list  u  occurring  a^  Croyde.  sineo  Ihey  clearly  could  not  have  bwn  found  amoupal 
the  luidMoTirs  of  the  C'ueullita-bed,  wliieli  ibmi,  as  liu  been  Iwfore  meution«], 
ths  Point  of  Baggy. 
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TabU  thowing  the  Btlative  Dittribxaion  of  l^eeiet  throughout  the  Four 
Fiasili/trvKs  (froupa  tif  North  Devont. 


Subkitigdum  CCELENTEEATA. 

CllUS    ACTITIUIOA. 

Ampleiua  lortuoaux,  I'Miipt 
Chslcl«9  tumidui,  Fhitlipi 
CyBthophjUum  m.'f pitoiuin,  froi^Mf 
obtortuin,  LontdaU ,., 

turbineluiu.  Goldfim 

PsTositM  9tinj«,  LonsilaU 

poljTnorplm,  Blnintit/r 

Fiitulipani  cnlirosB.  Goldfun 

Petmu  colticB,  LojadaU 

pluriradialie,  Phillipi 

PleurixtictjUiii  ppoblematiDUin,  Gn!Jf„ 
StTDmBloparii  concenlrica,  Lojiadale 

Subkitigdom  M0LLU9CA. 

ProvillW  I.    MuLLUBCOIKA. 
Clax*  I.    PULTIOA, 

Ceriopora.  sp.  ? 

gruriiiB,  PhiBipt  , 

aimiliii,  Phillipn 

PaneiloUii  Hntiqiia,  Goldfi 

artJirilica,  Phillipi 

plubein.  M'Cov 

piTBisi.  Gotdfasa  ., 


Gbumnume  bipiiinata.  Phillipt 

Polypore  Inia,  Phillipi 


Clnu  n.  BBAcniapoDA. 

AtlijHi  concealrirs.  Von  Btici 

decuwata,  Sowerht/ 

iildBQtota,  tkiinrrfii/ 

-^^  oblonga,  Sover/tf  ...... 

pUmiisulcata,  Phillipi 

Atrjpa  d«qunnitt[a.  .SoioerSy 

n>tjculjiri«.  Linnaut.,,. 

Oalomla  sundalinit.  Limitfu* 

OlioDetca  UurdreiisiB.  Phillips 

Cyrtina  hclcroolitu,  ZI^/rdBco  

DitfumA  iiiticbi»  PAillips..., 

LingulB  equaDuTurmia,  Phillipi 


k  J 


I   Smen   or  eight  of  tlie  spoeies  included  in  OiM  lint,  like  Ortkis  ailear  or 

radii,  mrp  so  doublful  Uiat  ■  note  of  inlcrrogation  is  appended  lo  Ihcir  nanjce. 
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Table  (amtinuKt). 


PilMmhnU. 


cdrculBriB.  Hall   ... 

plebria,  finiierhji  . . . 
Ja  tumida.  Dalmixn 
iTCUSlo,  I'killipi  . . . 
\earj'hillipi  { —  SlrppturhfDchiu 

itrui?) 

uiulou.  FMHipi  

lerlincsU.  S-iWtrly  

■iatiilB,  SchlofiriiH    

:iu  longupiDiui.  IhtvidtoK 

«longu»,  Somrrbji 

•bricului,  iUnrfin 

ffria  rtringioepB,  Eoemir 

lOneUa  caboi^  SoKer&y 

dcolA,  Fkiliip$ 

nirodoD.  PMlUpt 

Igniu,  Martin    

— .  Tar.  anisodonls,  PMil/ipt 

bdmlatn.or  reiiiformiB,  .Sourrbg 
caualifprB  |?|,  I'olenciennta 

rratA.  Schhlheim 

ipidnlo(?).  Martin 

gnncta,  N.iwr4(i 

— ,  vsr,  B«rumenai»,  Sailer. . 

— ,  mr.  cnlcarala.  Stntfrfy  .. 

— .  TOT.  gmndirva,  I'kitlipt.. 

rtericaCf).  Schlotkrim 

rieoria,  Valfnciama    

di»  (?),  PAitf  liw 

edocB.  Schlotheim 


iat»(f),  vtfarrtn   

■ii,  f  i(WM'«y 

aiA  crMMa,  ScUotStim   

b^nchiu  oreiiutriit,  I'hi/lip* 
aphiJus  Burtini.  Dtfrancl ,. 
loaia  produiAoidM,  Murti,,. 
meuH  rhomboidBlu,  li'iMenbtrg, 

niJoRa,  J'hitlipi    

— ,  tar.  rugowi,  Balman 

hkla  cloniiata  (?),  Schlolheim  ... 
mliu,  Martin 


-a 
.-   -   E   S   . 

EL.  tb  n  a  H 


use  n.    IilHELLIBftAlICnilTl. 


canrcllata,  Pkitlipi ... 
iDinonionrii,  SBO>rrbg 


% 


^.i 


Cucul- 
iKB-bds, 


^^ 


Ss 


JUncomlie  LjnUin 
^up.       beds. 
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Table  (eontinut^. 


Alicula  rudli.  Fkillipi 

ATi^uto|l'^'lflQ.  Ap-? .......^^ 

npiUis.  SfrtwrAv    ■ 

polytriohua,  Phillipt    

WwseUaliu,  I'iiUipi 

traiisvunuB,  S/urrAy    

Clidopliorus  ovuliu,  Slnwrftii  .. 
ClciiodoiiU  InlLiAiiuit,  PhiUipt.. 

MneAXa^  Phillipi    ..., 

CuciilUva  aitirgilaliiia.  PhUHpi 

ingiiitn,  Hftttrht/ 

dL'prcsaa,  PhiUipa 

Ilardingii,  ."iiuvrbj/ , 

Iniptiiuni,  Si/wetlrif      

anUalcralis.  M-Ciy 

Curtonoliu  ulegana,  SiUter  


[VClUB 

Cypricardia(SrliiEOilu(i)deltuidca,  PUU. 
— —  imprewB,  Siiwrif/    .. 

Philiipsii,  I/Orbigny 

UodiolopsiB.  sp.? 

Mjalina,  sp.  ?    

Nuculs,  sp.  ? 


pllcats.  ThitlipK    

Fkrinca  spinosn,  FhUtipt.. 


^         Fulli 
■        Bang. 

^H        Aoroi 


aubradiata.. 
Pullaetra  antiqua.  Soverlit/ 
fljuigiiiiiolilea  pi impUiintus,  Philtipt  ... 
"itli. 


liraluB,  Philiipt 
mimiu 


Prorinoo  III.  Ohontofiioka. 

CloBa   I,    OlSTEROPODA. 


L 


Aorocidia  TatiieUir  Sowerbg  ,,., 

^uoTupbnius  aerpeDK,  PhiUijit . 

iionema.  ep.?    

— .  »P-? 

mgitcra,  FhiUipa 

MacntcheiJiu,  ep.?   

Natiea,  ep 

1  up 

niBridiunnli*,  PhUlipa  .... 

Pli'urol-ornarin,  sp.    .,.. 

Mpprn,  ^irerf'tf    .......... 

concfllata,  PAillipi  

expania,  PhiUips 

grncilifl.  PbUtipt  


Piltonbcdi. 


CoBol- 

Wbdi, 


H 

cb  E^  n  3 


r 


e 


ri 


U&iMoiiihe 


r-i  I 


LjntI 


I 

,■5 
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rder  NrcLBDariAsoiiAT*. 

ihon  lri»lllr.iiIuB,  Jioiner    .. 

i^lobs'ius,  M^Cog 

ii,  Flnaivg  

I  SyraondBii 


Clamll,  pTEnnroDA. 
tA  qundriaulcaLa    .....,-. 


^SK  m.   OsrOiLOPODi. 


«.  "P 

■t»  Yinctna,  Rovierbv 

rwcinrtum,  .Sou*rfr(^  .. 

liDdriomn,  Botnrrhy 

bricWum,  Wahlmberfi 

eolBtum,  rkillipi 

idmiie.  Sovrrrlj}/ 

ibunil&re.  PAillipi 

dulatum,  Sateerby    


ibkingdom  ANNULOSA. 

Province  I.  A-isi^wiida. 

Olirn  Ecnr^oDEKHATi. 

rTBOB  poljdaptTluB,  Miller  . 

iuiitri»tue.  Fhillijit 

lliM  hjBtrxi. /'Aiffl/M  

rinui  elllpticii?,  Phillipi .... 

umdao^liu,  Phillipi  

inabii,  Gvldjvst  

rUbUin,  Piillipt  

sr.np 

irinufl,  gp 

riformil,  Hoem. 

IT.  ep. 

rinua,  Bp , 


'povinco  IL  Amcitlata. 


tBR  »p.      . 

litcs.  ap. 


pOTince  III.  AnTicrLATA. 

ClaU   Cll't^TACEA. 

I  gnknuUcue,  MuiuiiT 

immt,  Brovn  , 


Pilton  beds. 


H 


n 


CucuU 


IKrtcooibe 
group. 


\-\- 


a 


LjntoD 
beds. 


1 


& 


i 

a 


t 


V-V\ 


rvL.  XIUI. — HBT  1. 


Adiantitca  Hiboniicui,  Farha 
CalumiUc  >p. 
Bornia(CaUmiU»)lrtiiuitioni>,  Gopptrt 

Knnrrid,  «p 

LepidodcudroD  (Kuorns)  divholotnum, 

Havi/hlcn\   

BagenBria(  Knorri  BjTDllJioiiiiiuik,  Sfem- 


SpiioiiopUtiiii,  ip. 
mj^TTjbcr^B,  uto.-, 
DuubtCul  ajKtcira 


SuMmary. 

Oanrra 

AetiDozoa  . . , S 

PuItZco 4 

Bratbiopodu 20 

Conchifera     13 

OaaUTopoda fi 

NucleobniDchiata S 

PUropoda 1 

Cciihiilopodfl 3 

Echinodcrraata    7 

Anaolidft 2 

Cnistaci'ft , 1 

Pisces    1 


Planta 10 


i 


Total 78  153 

4-  Note  on  tee  Spboibs  or  Li»oci.a  fkom  Siolt  Qpaurt, 

The  Bmoll  Lingula  n-liich  is  found  in  such  abimdauco  nt  Klolf 
Qiiarrj  was  iiamod  by  Mr.  Salter  L.  mola*.  and  iti  the  Catalogue  « 

■  Quart  Journ.  Oeol.  Soo.  Tal.  lu.  p.  480. 
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FobbUb  ia  the  Uoscum  of  Practical  Geology  it  is  called  L.  hybrida. 
Mr.  Davidson,  in  hie  Stonograph  of  the  DoYonian  Braehiopoda, 
refers  it  to  the  Carboaifeious  spetiea  L.  st^Ewimf/ormi*,  and  romarka 
that  "  it  is  diffitult  to  obtain  spccimciis  preserving  their  natural 
shape,  almost  every  esatuplo  being  deformed  or  put  out  of  shape 
from  the  effects  of  presaure  or  cleavage."  Limjula  syunwii/oiiiiw  is 
described  as  "  longitudinally  oblong,  one-third  or  less  longer  than 
wide;  valves  slightly  convci,  with  their  external  surface  covered 
with  nnmeroua  fine  concentric  striffl  or  lines  of  growth.  Usual 
dimensions  9  lines  in  length  by  5  in  widtli."  Taldng  this  as  the 
specific  character  of  the  shell,  we  find  at  Sloly  tliat,  besides  Lhufula 
tquamiformii,  there  ia  also  another  Lini/iilti,  which  must  ho  either  B 
new  species  or,  at  least,  a  well-defined  variety.  A  ooniparison  of  a 
great  number  of  Bpoeiraens  shows  that  the  breadth  of  this  shell  is 
equal  to  its  length,  or  nearly  so.  Dimensions  5  lines  in  length  hy 
5  in  ividth  ;  valvea  convex,  and  generally  marked  with  two  lines  of 
growth.  Numerous  fine  intermediate  striie  cover  the  surface  of  the 
valves,  and  give  thom  a  peculiar  laminated  appearance.  Should 
this  LinguJa  prove  to  he  a  now  species,  the  name  L.  rii-cH/nrw  might 
be  appropriate,  sineo  it  difiers  so  materially  from  the  other  Linijutm  in 
having  a  form  which  is  nearly  orbicular.  I  should  perhaps  add  that 
the  diil'erence  in  shape  from  L.  sqiuimifomm  eonld  seaicety  bo  duo 
to  distortion,  effected  hy  either  cleavage  or  pressure ;  and  I  have 
ohser^-ed  that  when  several  individuids  of  these  two  species  occur  on 
the  same  slab  of  slate,  they  in  every  cose  have  retained  their  inde- 
pendent and  cliaracterifltic  form. 


^.  On.  the  Geoloot  of  the  Pkikcbss  Isundb  in  the  Sb&  of  Uab- 

Moai.     By  W.  H.  gwin,  Esq. 

(Communicfttfld  bj  Sir  B.  I.  Murchison,  Bart.,  K.C.B.,  F.B.S,,  F.G.S.,  Ac.) 

[The  publication  of  thii  puper  ib  itnBvindablj  dcrerred.) 

(Abitrect.) 

Mb.  SwiK  points  ont  the  existence  of  a  considerahlc  mass  of  Devo- 
nian strata,  partly  fossUiferons,  in  Boveral  of  these  islands,  of  an  age 
different  from  that  of  the  beds  of  the  Bosphorus,  which  latter  ho  has 
shown  in  ii  former  paper  to  belong  to  the  lowest  of  the  Devonian 
series  of  the  Rhine.  The  presence  of  the  remains  of  fish  in  the 
above  etnita.  and  of  an  ancient  coral-reef  in  one  of  these  islands 
(Andirovitho),  is  also  noticed. 

The  rocks  which  form  the  remaining  portions  of  these  islands  are 
(1)  Trachytic,  of  younger  age  than  the  Devonian  strata,  and  (2) 
Trapi>ean,  more  recent  than  the  Trachytic.  The  qnartz-rocke,  of 
which  some  of  the  islands  are  largely,  and  others  entirely  composed, 
are  altered  sandstones  of  Devonian  age. 
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10.    7A«  SCUHUK-SPHDCSSO/NOHTBBKH  PoKVOS^ 

By  CirrBBBBT  Coluhowood,  ilJi.,  ¥.l£.  « 

[Comaiuaifntiyl  bj  Dr.  J.  B.  Hooker.  RRS.,  F.Q.S.] 

I  LATELY  h&d  an  opportunity  afforded  me,  by  a  cruise  in  H.M.8 
'  Serpent,'  Communder  Bullock,  of  visiting  the  remarkable  snlpbiiT' 
epriDgs  in  the  iiciglibourhood  of  Tamsuy,  in  the  north-eoat  part  of 
tbe  iatand  of  Formosa.  Tlieso  springs  ore  uituated  among  tbe  hilln 
about  equidistant  from  TnmNuy  (or  noowei)iuid  Ifaogka,  the  capital 
of  the  TamHuy  diatrict,  and  are  highly  intf  rcating  &om  a  geolo- 
gical point  of  vifW,  indioating  as  they  do  tliu  exiat«nce  of  volcanic 
action  noar  the  surfaco  in  these  regions — a  circumstance  vhich  we 
roif^ht  have  bec-n  led  to  expect  &om  tbe  frequent  occnirence  of 
eiartbquakea. 

The  milphiir-springs  which  I  am  about  to  describe  are  not  the  only 
springs  of  the  kind  in  tU'ise  i«rta  ;  others  ore  indicated  at  no  great 
distance.  The  road  to  them  nina  through  o  beautiful  and  highly 
cultival<<d  district.  Besides  numerous  paddy-fields  situated  upon 
the  hillsides,  and  ingeniously  irrigated  by  a  series  of  platfomw, 
down  which  the  wuter  flows  from  one  lo  the  other  after  the  manntr 
of  the  cascades  of  Kt.  Cloud,  a  remarkuble  feature  is  an  immense 
]iineapple- plantation  of  roany  acres  in  extent ;  so  that  the  verdure 
of  these  hilla  leuvca  one  unprepared  for  the  fact  of  subterraneau 
heat  finding  a  vent  in  such  close  proximity. 

About  halfway  up  the  asceut  wo  cross  a  stream  having  tie  ehn- 
racter  of  a  mountain -torrent,  the  slones  at  the  bottom  of  which  are 
covered  with  a  deep-green  deposit,  very  copious  in  the  quieter  and 
more  sheltered  spots  ;  and  upon  dipping  one's  hand  into  this  stream, 
the  temperature  is  found  to  bo  too  high  to  allow  it  to  remain  there. 
At  this  point  it  was  about  130° ;  but  higher  up  it  could  be  seen 
steaming,  notwithstanding  the  tropical  heat  of  the  day. 

This  stream  does  not  appear  to  flow  directly  from  the  sulphur- 
springs  above,  but  probably  from  some  subterranean  source  con- 
nected with  thom.  The  channel  leading  down  directly  from  the 
apritiga  is  quite  dry,  though  it  bears  evidences  of  ha\-ing  been,  com- 
paratively recently,  the  theatre  of  similar  exhalations.  The  rocks 
over  the  opposite  side  of  this  ravine  are  lofty,  and  crop  out  boldly, 
striking  Bouth-eoat,  and  dipping  down  to  the  north-east  in  the 
direction  of  the  springs.  At  this  spot  they  hove  a  bleached  ap- 
pearance, visible  from  a  distance,  precisely  similar  to  that  exhi- 
bited at  the  active  springs.  They  bear,  however,  at  this  present 
moment,  no  other  sign  of  their  past  activity ;  but,  on  a  near  ap- 
proach to  them,  a  very  perceptible  odour  of  sulphuretted  hydrogen 
is  smelt,  and  the  rocka  themselves  appear  to  liave  their  suri'aee  dis- 
integrated by  the  action  of  the  steam. 

A  short  distance  above  this  spot  we  roach  a  nil-iU-mc  in  the 
hills,  bounded  on  the  right  by  bold  bare  rocks,  having  the  Utho- 
logical  characters  of  a  coarse  calcareouB  grit,  and  dipping  about  15° 
to  the  north-eaat.  This  is  the  spot  occupied  by  the  present  active 
Bulphur-apnnga,  and  is  of  small  extent,  embracing  not  more  than 
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two  acres  of  ground,  whose  desolation  forma  a  very  striking  con- 
trast to  the  verdure  on  nearly  three  aides  of  it.  This  spot  is  per- 
fectly barren,  and  is  filled  up  with  low  hillocks  of  friuble  reeks, 
loose  stones,  and  debris,  hftring  the  character  of  a  moraine;  it  isintcr- 
Bp«raed  at  irregular  intervals  with  shallow  pits  or  depressioDS  eon- 
tAtning  mud  and  sand,  and  sometimes  foul  muddy  water.  From 
cracks  and  fissures  in  these  depreseionB  arose  clouds  of  stenn) ;  and 
yellow  patches  of  sulphur  were  visible  from  a  distance. 

At  the  time  of  my  visit,  in  the  middle  of  June  18(36,  there  were 
seven  or  eight  springs  in  a  more  or  less  active  condition,  from  which 
clouds  of  superheated  steam  arose,  either  by  a  small  round  hole  or 
narrow  fissure,  or  by  several  such  apertures.  The  rushing  atcara 
produced  a  loud  noise,  liie  that  accompanying  the  blowing  off  of 
steam  &om  a  boiler;  and  above  the  fissures  was  a  ijuantity  of  sub- 
limated sulphur,  adhering  to  the  rock  in  uclculur  crj-stuls,  forming, 
ahont  the  most  active  spring,  a  bright-yellow  pateh  which  was 
visible  from  a  considerable  distance.  It  was  no  easy  matter  to 
reach  the  sublimed  sulphur;  for,  on  a  close  approach  to  the  spot,  a 
jet  of  hot  steam  made  it  necessary  to  withdraw,  and  warned  us  that 
H  nearer  approach  was  dangerous.  I  managed  however,  with  the 
uid  of  a  stick,  to  procure  some  from  the  crevices,  on  and  around 
which  it  was  deposited.  Uost  of  the  springs  were  dry;  but  one 
rose  through  muddy  water,  which  bubbled  up  in  a  scries  of  rapid 
explosions,  carrying  the  boiling  water,  sand,  and  mud  5  or  fl  feet 
high,  and  Bplaahiiig  it  all  around. 

It  is  evident  that  the  degree  of  activity  of  these  springs  is  very 
variable,  and  that  at  the  time  of  my  visit  they  were  in  a  compara- 
tively quiescent  state,  The  jets  of  steam  were  isolated,  and  a  com- 
paratively email  portion  of  the  two  acres  at  which  I  estimated  tha 
nrea  of  grey  barrenness  was  in  nu  active  condition.  Numerous 
pita,  which  had  evidently  at  some  period  sent  forth  their  jels  of 
steam,  were  perfectly  quiet :  and  stones  coated  with  sulphur  scat- 
tered among  them  showed  their  ouensional  activity.  Moreover  tha 
edge  of  the  level,  where  it  began  to  descend  down  the  ravine  before 
mentioned,  was  covered  with  a  thick  crust,  which  had  evidently 
been  at  one  time  in  a  semifluid  state,  and  had  slowly  flowed,  a 
viscous  mass,  over  the  edge,  and  now  had  the  appearance  of  dried 
asphalt.  This  was  doubtless  the  remains  of  mnd  Uirough  which  the 
Bulphur  rose,  such  as  wo  saw  in  some  comparatively  small  pools,  but 
which  at  one  time  bad  been  in  sufficient  quantity  to  rise  above  tha 
general  depression  and  run  over  the  edge  into  the  ravine. 

The  sulphur  appeared  In  all  cases  to  be  deposited  in  a  perfectly 
pure  sublimed  form  ;  nor  was  there  any  smell  to  be  detected  in  the 
active  springs  themselves.  The  steam  is  laden  with  the  element  in 
a  dissolved  condition,  and  deposits  it  in  pure  crystals  upon  any  sub- 
stance with  which  it  comes  in  contact.  Tho  effects  produced  upon 
the  calcareous  rocks  were  in  all  coses  due  to  the  disintegrating  and 
bleaching  power  of  steam  ;  and  the  smell  of  sulphuretted  hydrogen 
was  most  perceptible  in  a  spot  where  the  rocks  had  been  disinte- 
grated, but  where  there  was  no  sign  of  present  aetivity. 
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It  has  been  supposed  that  the  locality  is  veiy  fatal  to  HniiDol  life, 
from  the  presence  of  aulphurous  vapoure^thatit  isasort  of  Avernus, 
deatroying  birdB  and  inaecta  which  paas  in  ilB  neighhourhood  :  bnt 
I  cannot  endorao  this  view.  I  myself  observed  birds  and  inaocU 
fiying  over  it  with  eflse  and  impunity,  nor  waa  any  noxious  smell 
perceptible.  Any  ill  effects  could  be  produced  only  by  the  direct 
action  of  the  itcnm,  with  which  the  tulpkur  could  have  little  or 
nothing  to  do ;  and  if  any  corroboration  of  this  were  required,  it 
need  only  be  mentioned  that  the  patch  occupied  by  the  sulphur- 
aprings  ia  iramediutfiy  surrounded  by  the  brightest  verdure,  and  a 
stream  of  clear  water  runs  along  its  edge  and  alone  separates  it  &om 
paddy-fields  in  the  most  green  and  healthy  condition. 

At  the  present  time  no  attempt  ia  made  to  obtain  sulphur  from 
this  prolific  source.  Although  it  can  be  obtained  at  the  rate  of 
45  centa  por  picul  of  1113  lbs.  (about  2s,  per  cwt.),  the  Chinese  go- 
vernment stupidly  niid  obatinalely  forbid  its  being  worked.  Still 
sulphur  has  been  largely  obtained  from  these  aprings  on  the  sly,  or 
by  means  of  a  bribe,  and  it  yet  remains  for  European  enterprise  to 
open  up  BO  important  and  probably  almost  inexhaustible  a  eourco  of 
this  valuable  material. 


11.   Oil  Ihe  Geolost  of  Benghazi,  Babbabv  ;   and  an  Accotist  of  the 
SiTBSisBNCGS  III  Us  ViciBiTY.     By  G.  B.  Stacet,  Esq. 

[Conimunicnted  by  the  PreaidenL] 
The  town  of  Benghazi  is  biult  on  a  sandy  foundation  with  a  supor- 
stratum  of  clay.     It  is  protected  from  the  acn  by  a  reef  of  sandstone 
rouks,  now  only  2  or  3  feet  above  the  level  of  the  water. 

Inside  the  reef,  the  water  reaches  nearly  to  the  clay  clifls,  on 
which,  during  the  winter  gales,  it  has  »  very  destructive  effect. 

Fifty  yeara  ainee,  according  to  the  testimony  of  natives,  horse-races 
were  held  inaide  the  reef,  where  now  the  water  is  in  some  places 
5  feet  deep ;  and,  according  to  a  European  inhabitant,  only  a  small 
strip  of  water  existed  there  twenty-five  years  ago. 

On  the  reef,  remains  of  buildings  are  to  be  seen  under  water ;  and 
at  Juliana  Point  the  sea  has  made  a  breach,  fonnin);  an  island  of 
tile  point,  between  which  and  the  mainland  Ihe  water  ia  very  shallow. 

Hamilton,  ia  his  '  Travels  in  North  Africa,'  montione  that  the 
land  hnsBuuk,  and  supposes  a  sudden  entastrophe;  but,  from  the  above 
ond  other  eridonce,  I  imagine  that  the  land  is  siiikiug  regularly,  and 
comparatively  quickly. 

Small  bills  of  aandatone  exist  to  the  north-east  and  south-east  of 
the  town,  and  are  quarried  for  the  stones  of  which  the  town  is 
built. 

The  fundamental  rock  of  the  country  is  a  Tertiary  limestone,  in 
which  Bovenil  interesting  subsidences  have  occurred,  some  of  which 
(the"GardenBof  theHespcrideH'*of  Beechey)  are  cultivated  ;  others, 
more  estenpive.  are  filled  with  brackish  water,  and  contain  n  large 
eel  and  another  fish  of  small  size. 
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The  followmg  is  a  brief  description  of  a  fuw  of  tho  lukea  whitili  I 
lave  examinLKl. 

Howa  Bugcdah"  is  about  one-third  of  a  mile  in  circmnference, 
■S-W,  slope  to  ■vratcr  ;  rooks  perpf?ndicu]iir  E.8.E,  to  S.W.    Great- 
height  of  Bidca  about  U'J  foct.     Dejitb  of  water  round  the  edges 
feet  N.,  lu  feet  S.,  15  feel E.,  from  13  to  14  feet  W.;  srattll  cavo 
the  eouth-east  side. 

"  Hova  Mumlood,"  150  yards  to  the  eastward  of  tho  above,  is 
ibout  half  a  mile  in  circumference  ;  N.E,  elope  to  water ;  aides  per- 
pendicular N.E.  to  S.E.,  about  30  feet  high  ;  depth  of  wulor  6  feet 
N,,  9  feet  W.     On  the  south-east  tho  rocks  are  much  rent  imd  slipped 
towards  the  water,  leaving  small  chasms. 

"  Howa  Uiiigornat,"  about  200  yards  further  east,  is  about  one 
mile  in  circumforuncc.  Tho  sidos  have  more  of  a  slope  inwards,  and 
are  much  moro  wcatberod  tlian  t!io  others.  On  tlio  south-east  aide 
is  n  small  hay,  tho  water  of  which  is  milk -coloured,  being  probably 
slialluw  and  charged  with  earboimlc  of  lime.  The  rocks  slope 
downwards  on  the  N.N.E.  side,  where  it  joins  by  n  shallow  channel 
another  lake,  bearing  tho  SBmo  name.  Sides  porpenilieidar,  cruckod, 
and  fiilli.-Q  in  on  the  E.  and  N.E.  About  a  quarter  of  a  mile  in  dr- 
CUmference, 

Howa  Buhowsh,"  about  300  yards  north-west  of  the  latter,  hoa 
in  island  in  the  middle,  separated  from  the  north-weat  sido  by  only 
ihallow  water.     On  the  sonlh-oast  side  the  rocks  are  much  split 
and  detached,     ^moll  caves  in  tho  tissnres. 

In  "  Howa  Mumlood  "  on  tho  N.N.W.  ride,  a  thin  layer  of  coane 
sandstone  contains  angular  pieces  of  a  black  foreign  rook,  small 
pieces  of  bone,  and  a  flint  with  a  polished  under  surface,  appear- 
ing oa  if  it  had  been  ground  to  a  point.  Those  materials  were  appo- 
reiitly  washed  in  through  n  fissure,  as  the  layer  is  not  continuous. 

llesides  tho  above,  many  smaller  subsidence*  have  occurred;  in 
fact,  the  face  of  the  country  may  he  said  to  be  dotted  with  them. 

The  causes  of  these  subsidences  may  probably  bo  expluinoil  by 
e.xamining  a  s(rica  of  caverns  containing  fresh  water  and  called 
■'  tho  li'the,"  of  which  the  accompanying  section  may  give  a  suffi- 
cienlly  correct  idea. 

Seetion  of  "  the  Lethe  "  Cavenu. 


Tho  elope  in  this  cm---'  li  I'l^  liv  n  low  entrance  info  a  oavem,  which 
lends  by  a  uarrow  passaf;e  into  another,  where  a  huge  block  projects 
from  the  water.  This  leads  again  into  another  cave  by  a  low  en- 
trauce,  and  this  may  lead  to  others ;  but  the  rocks  were  so  near 
tho  water  that  I  was  unable  to  proceed  further  with  the  boat.  Sta- 
lactites hang  from  tho  roof. 

Tlie  ejives  arc  probably  rosorvoirs  of  the  rain-water  which  runs 
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down  tho  declivity  in  winter ;  thia  being  out  of  the  inflnence  of  1 
Bun,  but  little  evaporation  would  take  place. 

In  the  above  c)uu>,  we  must  eupposo  a  cnvem  to  hare  existed  Ur; 
tho  roof  having  failen  in  baa  left  a  series  of  caverns  exposed. 

If  we  imagine  this  to  have  occurretl  on  a  larger  scale,  we  hare,  I 
think,  the  true  cauno  of  the  larger  subsidences,  all  of  which  hare,  i 
one  part  or  anotljcr,  a  slope  to  the  water  similar  to  the  above. 

The  whole  eountry  most  be  cavemoUB ;  and  the  braddshneBS  of  1 
walcr  of  the  lakes  may  be  duo  to  a  eonnesion  with  the  eoa. 

••  Howa  Bullowsh  "  mftj-  have  been  formed  by  two  Biibsidencea. 

Of  the  fossila  collected,  I  have  ouly  been  able  to  identify  £rAtn 
drniiafa,  3  Bp.,  Ostrea,  2  sp.,  Cora!,  2  ep.,  a  Peettn,  a  wortn  in  ' 
form  of  a  Helix,  and,  on  the  surface,  Cardiiiia  edule. 


12.  Seport  on  the  Existejicb  of  a  inije  CoiL-nKUi  in  tht  Pbotis 
o/8t,  Cathkkimr'b,  Bbazii..     By  Edwakd  Thountok,  Esq, 

[Commiuiicalcd  bj  the  Rt,  Hon.  tlie  Secretiuy  ol  SLate  fur  Forvign  Aflsin.] 

The  Tubarau  basin  is  situated  in  the  southern  extremity  of  the  p: 
vinco  of  Sta.  Cal«rinft,  lat.  2^^='  S.,  long.  5j=  to  6°  W.  of  Rio  de  Janeiro, 
and  48°  14'  to  48°  44'  W.  of  Green wioh,  diatant  about  forty-five  icil«; 
north-west  of  the  seaport  of  Laguna,  and  mtersected  by  the  rivCT 
Tubarau  and  its  tributaries,  which   stream  is  navigated    by  small 
voesels  for  about  twenty-five  miles. 

The  existence  of  cold  in  this  district  hsa  for  some  ycara  been  an 
estabhshed  fact  i  and  the  Belgian  traveller.  Van  de  Lede,  in  IB4! 
visited  and  reported  upon  t!io  amaU  soanis  which  were  exposed 
view  on  tho  route  from  Laguna  to  Lages  ;  but  from  1S61  to  ISdS 
practical  exploration  was  carried  out  by  tho  Viscount  Burbneena  (whi 
engaged  Mr,  James  Johnson,  un  esperienced  Lancashire  coal-vicwc 
and  the  eugincera  Maasrs.  Borell  and  Klap),  which  resulted  in  hi 
purchase  of  a  tract  of  land  containing  the  best  seams,  and  his  acqm- 
sition  of  a  concession  of  mineral  rights  in  the  valley  of  the  Tuliami 
from  the  Imperial  Government,  dependent  upon  the  formation  of 
railway  and  tho  opening  of  the  mines. 

The  exploration,  by  driving  several  levels  and  sinking  pit*  over 
area  of  about  twelve  miles,  proved  the  existence  of  a  series  of  Coal- 
beds  at  nine  different  levels,  underlying  a  sandstone  formation,  in 
almost  borixontol  strata  of  difl'erent  qualities,  and  of  thickness  varying 
from  1^  to  10  feet,  all  mora  elevated  than  the  waters  of  the  adjaoeot 
streams. 

The  longest  adit  was  driven  78  feet  through  coal,  which  proved 
similar  to  that  exposed  in  two  other  ontcrops  three  miles  distant  ironi 
each  other,  showing,  under  a  solid  roof  of  grey  sandstone, — 

ft.  in. 

Top  Coal » 

Bliick  Baas , 31 

Coal 4 

Strong  Schiil .,.., 1    7 

Coal „....  II 


«1» 
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Du-kSphiM 0    8i 

Main  Cosl-Hsiii B    0 

Orey  Schiiit  full  of  Tegeliblo  imprraoioiu    1     4 

Coal,  Terv  good  ..-., ,., -..,......     1     2 

Warron  ciuth  ,.-.-,.- ,_...........,,,,. ...,,.,....         11 

making  1 0  feet  3  inches  of  Coal  of  good  quality,  the  main  eeam  heing 
extremely  hard  and,  like  Cuuni'l  Coal,  igniting  readily  ;  it  ie  also  of 
great  heat -producing  capacity,  bnt  leaves  more  ash  than  the  best 
Engliab  coala. 

An  analysis  of  samples  from  two  seams,  made  by  Professor  Thomaa 
Itichardson  ia  London,  exhibited  the  following  results: — 


Sample  Tio.  I. 

KicdCsrbcin  37'67 

OaAGdus  iiialler 18-33 

Ash    „ 44-00 


The  calorific  power  u  follows; — 


Ho.  1. 

y-(i7 


No.  2. 
35-42 

aiiu 

43-48 


1(0.2. 

8-82. 


I  These  figures  give  the  number  of  pounds  of  water  which  1  lb.  of 
eoal  can  evaporate  from  the  boihng-point.  The  best  English  steum- 
coab  evaporate  as  much  as  12-50  lbs. 

To  the  immediate  fruition  of  so  valuable  a  property  the  present 
obstacle  is  the  want  of  means  of  transport,  which  by  survey  has  been 
ascertained  to  be  obtainable  by  a  tramway  of  thirtj-soven  miles  from 
the  centre  of  the  Coal-field  to  a  navigable  part  of  the  river  Tubarao, 
whore  shi]i8  of  600  tons  burden  might  take  cargoes. 


Jta.  On  the  BotmcEs  of  the  JIatbrials  compo.ftnt/  the  Whitb  Clats  of 
/     the  Lower  Tebtiaribs.    By  flKoiir.B  Maw,  Esq.,  F.G.S.,  F.L.S.,  Ac. 

In  examining  some  light -coloured  dcponits  that  occur  between  the 
Boulder-clay  drift  and  the  Carboniferous  Limestone  of  North  Wales, 
an  account  of  which  has  recently  appeared  in  the  Geological  Maga- 
zino*.  I  was  leil  to  the  conclusion  that  some  of  the  beds  of  very  white 
and  pure  clays  occurring  in  "  pockets  "  in  the  limestone  could  not 
have  been  derived  from  the  mere  mechanical  degradation  of  any 
previously  existing  materials ;  and  an  analysis  showed  that  they  con- 
sist of  silica  and  alumina  in  nearly  similar  proportions  to  the  silica 
and  alumina  in  the  limestone,  and.  therefore,  that  they  were  pro- 
bably left  beldnd  after  its  calcareous  matter  had  been  removed  by 
watery  dissolurion. 

The  Tertiary  fonnaldona  of  Hampshire,  Dorsetshire,  the  Isle  of 
Wight  and  Devonshire,  contjiin  vast  deposits  of  similar  white  eluys; 
and  1  bog  to  lay  before  the  Society  a  few  facts  bearing  on  the  proba- 
bility of  their  having  had  an  .inalogoua  origin  by  the  dissolution 
of  the  calcareous  portion  of  the  chalk. 

•  Vol.  L».  pp.241  andi-J*.!. 
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The  white  clays  of  North  Wales  are  contained  in  pockets  in  tbe 
limestone,  mid  coulil  hnve  had  no  other  origin  than  by  the  gradual 
dissolution  of  the  latttr,  the  cavities  being  complete  oils  tie  sac  to 
which  a  mere  mechanical  abrading  power  could  gain  no  ap])roacli ; 
and  the  fact  that  voat  quantitioa  of  rcdcpositod  lime,  as  tulii,  ocvmi 
in  the  noigbbourhood  of  the  pockets  proves  an  extensive  removul  of 
tlio  limestone  by  watery  dissolution.  That  a  similar  process  has  been 
going  on  with  the  chalk  (distinct  from  the  mere  mechanical  effects  of 
rnin-wash)  is  u  fact  that  all  geological  obflcrvcrs  have  been  made 
faniiljar  with,  both  from  tho  surfaeo  of  the  chalk  being  pitted  with 
saud-gaJlB  and  aand-])ipeB.  and  the  frequent  occurrence  of  tufa  in  llio 
ehulk  districts ;  such  depasiU,  however,  represent  but  a  very  small 
proportion  of  the  carbonate  of  lime  that  has  been  removed  by  solu- 
tion, ae  the  greater  part  would  bo  carried  to  tho  sea  before  it  could 
be  redeposited  ;  and,  us  has  been  shown  by  Mr.  Sorby,  lime  in 
solution  can  be  absorbed  and  redeirasitJid  into  tho  substance  of  tlie 
chalk  itself. 

All  t'halk  contains  both  silica  and  alumina,  which  could  not  be  re- 
moved in  solution ;  and  I  beg  to  submit  tho  following  analjaea  of 
chalk  and  white  Tertiary  cluja,  in  proof  that  the  clays  may  have 
been  composed  from  the  insoluble  matter  in  the  chalk. 

Many  of  the  Tertiary  white  clays  of  llevonshire  and  Dorsetshire 
are  almost  chemically  ]>uro  silicate  of  alumina,  or  impalpable  silica ; 
and  it  seems  impossible  to  account  for  their  accumulation,  almost 
entirely  free  from  foreign  admixture,  as  the  ivsult  of  the  mere 
mechanical  degradation  of  previously  existing  beds. 

However  effective  the  separating-power  of  water  may  be  in  sorting 
and  dividing  coarse  from  Hnc  matter,  its  mechanical  operation  could 
not  isolate  silicate  of  alumina  from  other  materials  of  similar  specifle 
gravity. 

Another  point  to  be  noticed  is  the  peculiarly  fine  state  of  subdi- 
vision of  tho  white  Tertiary  clays,  an  impalpable  condition  which 
distinguishes  them  from  nearly  all  other  aigiljaeeous  deposits. 

Many  of  the  Coal-measure  clays  ate  extremely  tine  and  pure  ;  but 
their  slate  of  subdivision  (for  tlioy  invariably  contain  some  propor- 
tion of  coarse  partielos)  clearly  indientea  a  detrital  oi-i«;an.  The  bulk 
of  the  matter  composing  the  white  Tertiary  clays,  however,  is  quite 
impiilpable,  though  sandy  particles  may  be  occasionallj'  associated 
with  them. 

In  testuig  the  state  of  division  of  tho  Bovey  Tracey  and  Wareham 
clays,  I  found  that,  after  mixing  them  with  water  to  the  eonsistciicy 
of  cream,  and  pawing  them  thi'ough  lino  silk  biwn,  containing  10,000 
perforationa  to  the  square  inch,  no  appreciiible  ijunntity  of  coarse 
matter  remained  behind  from  most  of  the  esamplcs,  not  even  to  the 
weight  of  a  grain  out  of  sevenJ  pounds  of  clay.  I  can  state,  from 
the  result  of  a  number  of  expt-riments  on  elays  and  marls  of  various 
ages  and  formations,  that  such  a  state  of  subdivision  is  peculiar  to 
these  Tertiarj'  cliiys. 

Mr.  Sorby  has  demonstrated  that  from  90  to  iJo  per  cent,  of  the 
muss  of  the  cluJk  consists  of  the  coscfl  of  Foraminifera  and  com- 
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linuted  shells  ;  and  I  would  aubniit  whether  (if  the  Tertiary  clays 
ftvc  bwn  derived  from  the  chiilk)  the  stnto  of  impalpable  suhdirision 
of  the  silica  and  nhimuia  may  not  result  from  their  having  been 
frrapped  up  in  organic  assoeiation  with  the  carbonate  of  lime  com- 
I      posing  these  sheila. 

^ft     A  eoraparison  between  the  following  analvBcs  of  chalk  iiidiscri- 

^Pininati'Iy  collected  from  varioua  sources,  and  the  composition  of  the 

'      while  Tertiary  claye  of  Devon  and  Dorset,  will,  I  Ihiak,  strongly 

BUpport   the  probability  of  the  derivatiun  of  the   (days  frosa  the 

chalk. 

a.  b. 

Ftnelj  divided  Biliea  loliible  in  oanstio  potjuh  ■      0*26  IB-TIO 

InMilublc  silicpous  iiuil(i<r  (flne  cisj) 6<KK> 

Oiidei)  of  iron  and  ulimiina , 286  0'7S0 

L[mo 5333  40757 

Magnwia 0-31  0-826 

P(ibi4|j  nnd  soda    Tneta.  Tmrm. 

Pliosiiliorip  flcid Tnuvt.  0-242 

Snlpli uric  acid  Traces,  1-646 

Carbonio  Bcid  and  low 44-34  33-050 

100-00      100-000 

a.  AuBljiia  of  Chalk  from  GlouctvitOTshiro,  by  Dr.  Vocloker. 

b.  Analjsii  of  Chalk-nutrl  or  "  Mnlm  "  from  Wiltahire,  bj  Or.  Toelolur, 


Tlic  following  analyses  arc  taken  from  the  article  by  Prof.  Thomaa 
,  Way  and  Mr.  J,  M.  Payne  "On   the  Chemical  and  AgriculturiJ 
aaraetera  of  the  Chalk  Formation,"  published  in  the  llith  volumo 
Tflf  the  Journal  of  the  Royal  Agricultural  Society  of  England,  1851. 

Solubla  in  dilulP  acids : —                                       c.  d 

SUicicBdd  [silica)  3'18  2'11 

Carbonic  acid  3fr96  30-73 

Sulphuric  acid 0-21  O-IB 

Phoapboric  acid  0-21  0-05 

Chlorine   0-08  0-IM 

Limp 41-52  49-16 

Magneaia  0-30  118 

Potash  0-28  oil 

Soda 1-84  1-36 

Protoiidci  and  poroiidp  of  iron 2-20  I '74 

Alumina    O'll     78-65  0-30    Vl-li 

Iuiolub1t>  in  ocidi : — 

Lime 1-7!  fr22 

LMagniMiii Trace.  Tibob. 

Pniaah  033  0-15 

Soda 007  0-OG 

Alumina  and  n  little  oiido  of  inra 3-57  \-V2 

Silicic  ai-id  and  sand    16-68    21-35  6-43      7-2fi 

lOOOO  lOUSXI 

v.  Analnis  of  the  Qrpy  Marl  or  "  Halm  "  (No.  T)  b;  Prof.  Waj. 
rf.  AnaljM  of  Chalk-marl  (No.  8)  by  Prof.  Way. 
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Clay  KiH  und  iiMoluble  in  »(nd« 3-04 

^illdc  BCid  Boluble  in  acidic  A  Inuw. 

Carbonir  itcid... 42-1-1 

&iilphuric  Bcid    (■■31 

Phoepliiirio  >cid OOT 

Chlorine — 

lime   M37 

Hunmia. U'25 

Fotuh WW 

Boda    0-10 

OiidB  ofinin  and  ^uinina  0-59 


/ 

42-98 

A  tnct. 
0-08 

0-10 
0-06 
0-U 
0-7-4 


9- 

H6» 

41-48 

OiH 

65-72 
OflC 
017 
O-OQ 
1-06 


a8 

42-57 
Ofl9 

0<I8 

0-30 
(1-22 

0-40 


I 


10O«0        10040  100-00        lOO-OO 

e.  Analysis  of  Loiref  Chalk  (Ho.  0),  bj  Prof.  Way. 

/,  Analysis  of  lower  portion  of  Chali  with  Flinl*,  North  HanU  (No.  10),  bj 

l*rof.  Way. 
a.  Annlyris  of  the  Upper  (soft,  white,  or  Iroe)  Chalk,  Odiham,  North   HanU 

(No,  11),  by  Prof,  Way. 
4.  Second  Annly»isoflbpDppCT(i(o(l.  white,  orfroi;)(7halk.Odiliiun.NonliHaiil« 

(No.  12),  about  half  a  milonorlli  of  where  (j)waa  obtained,  by  Prof  Way. 

The  seven  foUowing  analyses  of  white  claj-B  from  the  Tertiaryj 
bods  of  Devon  and  Dorset  are  given  for  compariBon  with  the  in- 
Boluble  constituents  of  the  chalks  and  ctialk-marla  whieh  would  be 
left  after  the  removal  of  the  carbonate  of  lime  and  other  more  or 

ess  soluble  matter  by  watery  dissoluttou. 

Soluble  in  bydmchloric  acid : —  t. 

Moisture  and  water  of  dOTDbioBtion 0-09 

OiJdi'of  iron 0-50 

Alumina  18-(1S 

Lime 0-IS 

Magnesia.. 0-14     ^ild 

Inaoluble  in  hydruohlorio  acid : — 

Alumina 18-87 

Lime OSS 

Magn«ia 0-18 

Siliai fil<8 

Alkalies  and  lots 066    7»«  ' 

lOCHK) 

i.  AnalysU  of  White  Pipe-day  from  Newton  Abbot,  Bovej  Tnicey  ligoite- 
depoeit,  by  Dr.  Voeldier. 

For  the  following  analyses  I  am  indebted  to  Ur.  Charles  D.  Bloke, 
of  Newton  Abbot ;- — 

/  i,  /-  »». 

Bin™ 67ft  47-0  60-0  63-0 

Alnmina    20-0  48-0  34-0  32-0 

Oiideofiron   ...     1-0  l'&  3b  3-0 

Mngnesia  \b  2-0  —  HJ 

Polruh  ....,      —  —  30  — 

Water  and  WB>t«      I'O  1-5  1-6  1-0 

lOOfl  100-0  1001)  lOOC 

y.  Analyaip  of  "  China  Ball  Clay,"  Bovpy  TraceT  Lipiiti^-depoiiit,  from  Um 
clay-workn  of  MrH«rs.  Waltd.  Blake.  Beams  A  Cu.  of  Newloii  Ablwt 
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Sand  and  niliocoui  matter. 
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*.  AnoljBis  of  '■Bli.p  Chj."  Bovej  Tmeej  Lignilo-dcjiOflil.  from  Uie  dn;- 
works  of  M«8n.  WaltM.  BIbIip,  ikania  &,  Co.,  Newton  Abbot. 
I  AiialTBiB  of  "  Blue  Olij."  Dorsptdhire,  lower  BuKshot. 
,  AniJyuu  of  ''  Brown  Claj,"  Doreetsliire,  Lowet  Bngshut. 

following  are  taken  from  the  Catalogue  of  Rock  Spocimena  in 
I  the  MuBcum  of  Practical  Geology  (3rd  edit.  p.  167) : — 

M.  a. 

Sitid OM0  Ta^ 

Alumina   , 21-38  23'26 

Ouilnoriron I'M  2M 

Aikttlies  and  alkaline  eartLi    7"26  1-78 

Sulphate  of  lima *-73 

Low  * —  OW 

lOOOO  KICMM 

n.  Anslrna  of  "  White  Fipe-olnf  "   (.Lower  Bogalint),  Brankaea  Island,  Doc- 
■ctmiire,  by  Prof.  Way. 

o.  Analni*  if  "  Binek  CUj  "  (Lower  Bagsliot),  Bnmkaea  leluid,  Dorac<tahin), 
bj  Prof.  Way. 

Mr.  Charles  D.  Blake,  of  Newton  Abbot,  referring  to  the  cIqjb  of 
'  the  Bovey  Truoey  lignitti-doposit,  aaya : — "Speaking  generally,  I  may 
etate  that  our  mines  produce  clays  containing  silica  and  alumina  in 
every  proportion,  between  95  per  cent,  of  silica  (maximum)  down 
to  50  per  cunt,  of  silica  (minimiunl,  and  from  50  per  cent,  of  altunina 
(maximum),  down  to  4  per  cent,  of  alumina  (minimum) ;  also  Lbat 
•ome  of  our  clays  oro  nearly  pure  silicates  of  alumina,  containing 
no  free  ailioa,  whereas  others  contain  aa  much  uh  70  per  cent,  of  free 
(dlica. 

These  variatioiia  in  the  composition  of  both  the  white  Tertiary 
clas'S,  as  well  as  of  the  chalka,  would  render  a  comparison  between 
in<fividual  examples  of  little  value  ;  but  by  compHring,  as  foIlowH, 
the  overage  composition  of  a  number  of  clayg,  with  the  average 
proportion  of  silica  and  alumina  contained  in  the  series  of  chalk 
examples  betbre  described,  a  fair  means  of  comparison  may  bo 
arrived  at. 


lip)        Average  comjmeition  of  elays  i,  j,  /c,  I,  wi,  n,  and  o : — 

Silica 61-01 

Alumina 32-08 

Glide  of  iron WS 

Ma^eaia Q-70 

Lino,  lulpburio  add,  olkaliea,  lowi,  water,  Ac.  ...  4-41 

lOOOO 

Let  US  now  see  how  far  this  compoeilion  agrees  with  that  of  ihe  in- 
soluble residue  that  would  remain  after  the  carbonate  of  lime  and 
other  aolulile  constituenta  of  the  cholk  have  been  deducted  as 
removable  by  water  uhurged  with  c-urhonic  ucid.  Nearly  the  whole 
of  the  silica  and  alumina,  the  peroxide  of  iron,  and  part  of  the 
magnesia  would  remain  bclitnd,  and  a  portiun  of  the  mugncsin  would 
^m  he  removed  with  the  carbonate  of  lime :  as  the  soluble  and  insolubU 
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forma  of  the  iron  and  megncaiB  are  not  dietinguiahed  in  the  onolyses, 

the  whole  of  them  are  included  in  the  following  average  eompoaition 
of  tho  insoluble  matter  in  the  chalk. 

Tho  whole  of  the  eight  analyses  (namely,  Gve  of  chalk  and  three 
of  chalk -marl)  give  the  following  result: — 

(q)  Alutniua  uid  iron 21'13 

Magnesin   4*03  ^H 

Silica 74-M  H 

:OIHIO  H 

and  taking  the  five  specimens  of  chulk  by  tfaemBelvea,  omitting  tlie 
three  cbaUt- marls, 

(r)  Alumiiu  and  iron ,..,,     53^5 

Magnesia  8'!II>  ^h 

SiUco 37-30  M 

100-00  S 

As  the  iron  and  alumina  are  not  given  Bcparately  in  all  the  analysefi^ 
it  lias  bct-ti  uceessary  to  atatc  them  together  in  these  averages  ;  but 
it  must  he  borne  iii  mind  that  a  part  of  the  iron  and  ninguesia 
must  be  deducted  (aa  being  soluble  in  curhonie-acid  water)  in  com- 
paring them  with  tho  composition  of  tho  clays ;  when  this  is  done 
it  will  be  found  that  there  is  a  remarkable  resemblance.  The 
average  of  the  five  chalks  and  three  chalk-marls  gives  siniiowhat 
moro  silica  than  the  average  of  the  clays,  aiid  the  five  chalks  taken 
separately  somewhat  less. 

It  must  be  observed  that  the  ehalk-marls  contain  a  great  propor- 
tion of  silica,  which  affects  the  general  average  rather  dispropor- 
tionately, as  the  three  examples  of  chalk-marls  to  the  five  of 
chalk  would  bo  greater  than  the  actual  mass  of  the  marl  in  com- 
parison with  the  actual  mass  of  the  chalk.  The  whole  series  of 
eight  analyses  averaged  with  tho  ajialyses  of  the  five  chalks  taken 
separately  (which  would  represent  the  mitrl  in  proportion  to  the 
chalk  as  3  to  10)  would  be  a  fairer  comparison.  This  mode  of  esti- 
mating gives — 

(i)  Iron  and  aJumina ST'M 

Magnesia  6-79  ^m 

Silica,.  6fi-77  ^M 

lOO-OO 

which,  after  deducting  a  portion  of  tho  iron  and  magnesia  as  solu- 
ble, gives  a  result  closely  corresponding  with  the  average  composi- 
tion of  the  clays  (p) — namely,  in  round  numbers,  60  per  cent,  of  silica, 
30  por  cent,  of  alumina,  with  a  little  iron,  magnesia.  &c.  When  it 
is  considered  how  extremely  the  individual  examples  of  both  days 
and  chalks  vary,  bo  close  a  corrospon deuce,  on  an  average  of  a  small 
number  indiscriminately  selected,  is  remarkable. 

The  Bi'/'/wSfi/  Derivnl'uin  of  the  White  Tertiary  Clai/s  from 
Omnitt. — Messrs.  Pengelly  and  H«r.  at  p.  9  of  their  Memoir  '■  On 
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the  LiguiU'- formation  of  Bovey  Tracey,"  published  in  the  Philo- 
sophical TranBactiona,  mnke  reference  to  the  probable  derii'ation  of 
the  deposit  firom  the  degradation  of  the  Dartmoor  granite.  This 
mference  §eemB  to  be  due  more  to  the  gcogrnphical  prosiinity  of  tho 
granite  to  the  cluya  of  tho  Lignite-formation  tian  to  any  more  certain 
evidence. 

The  present  areal  outline  of  the  deposit,  and  the  eurfaco -contour  of 
the  countrj-,  may  perhaps  give  tho  Lignite-formation  a  more  local 
aspect  than  it  reJiUy  posscesps ;  and  the  occurrence  of  beds  of  similar 
pbyaical  character  and  age,  far  removed  from  the  source  of  granitic 
materials,  would  s«em  to  throw  doubt  ou  the  suggoated  local  origin 
from  the  granite  of  Dartmoor. 

Furthermore  tho  present  geographical  limits  of  tho  deposit  may 
have  scarcely  any  relation  to  ita  original  estenBion.  It  is  inler- 
aeeted  by  considerable  faults  ;  and  the  beds  are  occasionally  disposed 
at  high  angles,  which  have  no  relation  to  the  present  surface-con- 
tour ;  and  it  seems  probable  that  thej  may  be  but  a  remnant  of  tho 
original  formation,  which  has  been  protected  from  denudaUon  in 
the  Horey  Valley. 

At  the  time  of  the  deposition  of  the  white  Tertiary  clays  the 
chalk  must  have  more  completely  covered  the  older  formations 
than  at  present,  and  shrouded  thoro  over  from  being  sources  of 
snpply  for  the  Tertiary  deposits ;  and  the  geographical  diatribution 
of  the  white  Tertiary  clays,  which  arc  either  euperimpoacd  on, 
or  in  close  proximity  to  the  chalk,  suggests  a  derivation  from  it 
rather  tban  from  the  granitic  rooks ;  indeed  nothing  resembling 
the  Tertiary  clays  in  physical  aspect  occiirs  far  removed  from  tbe 
chalk,  except  the  white  clays  before  referred  to,  forming  isolated 
deposits  on  tho  Mountain -limes  tone  ;  and  these  appear  to  bo  the  re- 
sult of  local  Bubnerial  dissolution  analogous  to  the  process  suggested 
for  the  derivation  of  the  white  Tertiary  clays  from  the  chalk. 

Another  point  to  be  noticed  is,  that  Kaolin  (tbe  result  of  tho 
decomposition  of  felspar)  is  perfectly  implastic,  a  feature  oppm-ed  to 
tho  ebamcter  of  the  white  Tertiary  clays,  the  chemical  composition 
of  which  favours  a  derivation  from  the  chalk  rather  than  from 
the  decomposition  of  the  felspar  of  granite  ;  and,  furthermore,  felspar 
would  not  provide  the  proportion  of  aliunina  to  silica  found  in  the 
clays*. 

■  •  Thp  infcronco  thai  miclit  be  drawn  from  tliis  must,  liovfover.  be  reooived 
rwith  sotDft  cnutiiin,  in*  KdoIiii,  whieh  hiia  cvrtainl^  been  derived  from  fclapatiiic 
roekn.  almoHt  inv^irijiblv  contains  n  Wgcr  proportion  of  ulumina  ta  ^Jicn  thim 
tbut  oiisting  in  IliB  Mapsr  of  tlin  parent  mineral.  The  Ions  of  s  ]iart  of  l.hc 
silica  sceiii*  difficult  to  nccount  for.  a?,  on  tlio  daconi position  of  the  felHpBr, 
both  the  siliea  and  alumiiui  would  be  cxpccteil  to  rciimin  lueociatod  in  n  >talo 
of  inipnlpubio  aubdirinion  not  capable  •>(  iiirchaiiical  soparnlii/n.  It  mny.  how- 
BTor,  6e ptplainid  on  one  of  the  two  foliowini;  hjpotluwes,  (I)  Tlie  nilica  may 
have  bpen  partly  wgregnted  into  erjBluUinp  eonerctiona,  nod  romovpd  in  the 
separation  of  the  granitic  quarlz  front  ibo  fine  Kaolin  ;  or,  which  BOems  to  be 
more  pTobablo,  (2)  it  maj  bare  entered  into  a  soluble  combiiialion  wilL  the 
alkali  of  tlie  Tabiiiap,  nnd  in  this  condition  have  been  wached  out.  loavuig  the 
alinninn  with  n  jmaller  proportion  of  iih.ii  llinn  tliot  iis»oi?iiiIed  nilb  it  a» 
feUiiai. 
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In  taking  the  average  compositions  of  ten  examples  of  felspar,  1 
find  that  60-2  per  cent,  consists  of  silica,  ^1  per  cent,  of  alumina, 
and  12'S  of  alkulicB  ic. ;  or,  leaving  out  the  alkalies,  in  100  parts  of 
the  sum  of  the  ailica  and  alumina,  "5'86  would  be  silicu,  and 
24'14  alumina — in  round  numbers,  3  of  silica  to  1  of  aluminii.  But 
in  the  plastic  clays,  taking  100  to  represent  the  sum  of  the  silica 
and  alumins,  f>o-5i>  would  bo  silica,  and  34'41  alumina,  or  loss  than 
two  parts  of  silica  to  one  of  alumina,  a  proportion  that  agrees  verj' 
closely  with  that  of  the  sihca  and  alumina  in  the  average  com- 
position of  a  number  of  examples  of  chalk. 


On  the  SntrcTTRB  of  the  Postolaoi&l  Dbposit^  of  Ae  Roirrii- 
Easto/Esouhd'.     By  8eaki.K8  V.  Wood,  Jun.,  Esq.,  F.G.8. 

BoKE  years  ago  I  entered  upon  an  examination  of  the  Glacial  and 
Postglacial  deposits  of  the  Eiist  of  England,  and  begun  to  map  the 
general  distribution  of  the  beds  upon  the  small  Index  Map  of  the 
Ordnance  Survey  (111  miles  to  the  iach),  and,  simultanoouHly  vrith 
that,  during  a  rfgular  gfjiogioij  aiirvey,  on  the  ordinary  inch  to  the 
mile  Ordnance  sheets  1  and  2. 

I  was  induced  to  select  the  latter  sheets  for  this  purpose,  princi- 
pally because  they  comprised  that  part  of  England  whore  the  most 
important  members  of  the  Glacial  and  Postglacial  seriL'S  approached 
nearest  to  each  other,  and  therefore  tho  part  likely  to  throw  the 
greatest  light  on  their  relative  structurt, — and  in  some  measure 
because  my  place  of  residence  afforded  facilities  fur  the  task. 

lliis  survey,  when  I  had  made  some  progress,  led  me  to  believe 
that  the  entire  voUey-systom  of  the  East  of  England  originated  in 
centres  of  are-like  or  curvilinear  disturbance,  which  immediately 
preceded  the  elevation  of  the  bed  of  the  sea  from  which  was  de])08tted 
the  wide-spread  deposit  of  Boulder-clay  forming  the  latest  of  tho 
Glacial  beds  of  the  South  of  England.  My  view  is  that,  these  dis- 
turbances having  given  an  impress  to  the  sur&ce,  the  denudation 
aooompanying  and  ensuing  upou  the  elevation  of  the  sea-bed,  by 
wearing  more  deeply  the  impress  thus  imparted,  made  it  more 
conspicuous  in  the  parts  where  this  denudation  was  most  prolonged. 
I  found  abo  that  the  rectilinear  upheaval  along  the  Wealden  line  of 
disturbance  appeared  to  have  been  a  subsecjuent  event  to  tbi"  curvi- 
linear denudation,  and  that  generally  these  rectilinear  disturbances 
had  occurred  long  after  those  which  accompanied  the  first  elevation  of 
a  part  of  the  (JUcial  sea  ;  bo  that,  while  a  part  of  the  valley-sys- 
tem was  due  solely  to  the  action  of  the  first  of  these  agencies,  the 
rest  (and  more  especially  the  part  of  England  lying  south  and  wuth- 
west  of  London)  hud  originated  from  tho  combined  action  of  the 
two.     I  very  briefly,  and  in  some  respects  imperfectly,  called  attcn- 

*  Tlie  purtion  of  Etigtaiid  to  whirJi  tbew  nbxemitionB  spplj  ia  that  Ijing 
east  or  ■  line  dmwn  frum  th«  Houlh-wcstem  nitremi^  of  llip  Wuli  lo  the  valie; 
of  Ihe  Severn,  near  Briitol,  uid  tbmoD  south  to  the  Biiglieb  Channel. 
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tion  to  this  structure  in  a  paper  published  in  the  Philosophical  Ma- 
gnzine*. 

The  completion  of  this  survey  hsR  not  only  confirmed  me  in  this 
opinion,  but  hns  led  also  to  ecme  results  bearing  upon  the  geogra- 
phical conditiona  under  which  the  Thames  gravel  was  accumulated, 
and  upon  those  which  succeeded  its  dt;po$ition.  These  results  have 
removed  from  my  mind  much  of  the  perplexity  besetting  the  Post- 
glAcial  stmcture  of  the  portion  of  England  ombraci'd  in  this  paper. 

In  order  to  place  in  an  intelligible  form  the  evidence  upon  which 
these  reaulta  are  founded,  carefully  pre[>ort-d  topics  of  both  the  small- 
seale  ezamiiiation  mapping,  aud  of  tbe  Inrgc-scule  survey  made  on 
sheets  1  and  2  are  necessarr.  aa  well  as  copious  seetioQa  illustrative 
of  both.  ThejM  being  beyond  the  scope  of  a  commuiiicatiou  to  tbe 
tkiciety,  the  only  plan  that  has  occurre^l  to  me  by  which  the  views 
at  which  I  have  arrived  and  the  evidence  upon  whieh  they  are  based 
could  be  recorded  was  to  embody  them  in  a  manuscript  memoir  and 
eeeay,  with  maps  of  the  surveys  I  had  made,  to  offer  it  to  the 
Library  of  the  Geological  Society,  where  it  might  be  available  for 
the  examination  of  those  who  thought  the  Bubjeet  worthy  of  on 
investigation,  and  to  lay  a  brief  epitome  of  the  principal  results 
before  the  Society.     This  course  I  have  adopted. 

Sheet  1,  thus  coloured  geiilogically,  shows  that  the  Boulder -day 
of  the  Essex  heights  (which  is  the  tbnnation  I  hafc  elsewhere  had 
occasion  10  dtacribe  as  the  Upper  Drift,  but  which  it  will  be  more 
convenient,  by  the  way  of  contradistinction  to  the  Postglacial 
Eeries,  to  call  the  Upper  Glacial)  exhibits  no  trace  whatever 
in  this  port  of  having  formed  their  southern  edge  by  original 
deposition,  but  the  reverse.  In  all  respects  it  presents  the  same 
pelagic  features  as  it  does  along  its  northern  margin,  where  it  is  cut  off 
by  denudation  through  central  Liucolnebirc,  Hiiudngdon,  Northamp- 
ton, and  Leicestershire — and  along  its  south-weetem  margin  in  Buck- 
inghamshire, whore  it  is  siniilarly  cut  off  by  denudation.  Even  in 
the  detached  tracts  occurring  through  South  and  Central  Lincoln- 
shire, and  OB  far  away  as  the  emoll  outhers  north  of  Gainsborough, 
the  material  of  the  deposit  is  so  identical  with  that  on  the  brow 
of  the  Thames  valley,  that  a  basket  of  day  taken  from  either 
extremity  of  this  area  could  not  be  distinguished,  although  these 
extremities  are  140  miles  apart.  Therefore  its  abrupt  termination 
on  the  northern  brow  of  Ihe  Thames  valley,  with  tlic  Tertiary 
beds  of  this  part  eompleU  hairath  it,  is  to  be  ascribed  to  denudation 
only.  The  position  of  the  Upper  Glacial  day  relatively  to  the 
Uiddlc-drift  formation  (which,  for  a  wmilar  reason  to  that  before 
given,  it  will  be  more  disiinctive  to  call  the  "  Middle  Glacial  ")  ia 
one  of  overlap  ;  and  this,  as  well  as  the  position  of  both  relatively 
to  the  valley  of  the  Thames,  will  bo  best  shown  by  the  following 
diagrams  illustrating  the  structure  within  Ordnance  sheet  No.  1. 

Fig.  1   shows  the  jieriod  when  the  Middle  Glacial  sea  had,  after 
depositing  ita  sediments,  eaten  its  way  by  coast-erosion  between 
either  islands  or  promontories  formed  of  the  upper  part  of  the  Lon- 
•  4tli  serin,  vol.  xxvii.  pp.  180-100. 
TOL.  xxni. — riKT  1.  2s 
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don  Clay  cappod  by  the  Lower  Bagshot  aaod  and  Bagshot  pebblp- 
heds,  and  when,  in  tlie  indentatioiis  anil  inlets  so  eroded,  a  thick- 
noes  conriderably  leaa  than  the  maaa  of  ihia  formation  furllier  U>  the 
north,  in  Norfolk,  SuifoUt,  and  north  Essex,  had  been  accumulated. 

Figs.  1-3. — Diagram   SfCtto«t   shoviinfj  tlif  relation*  of  the  Middle 
and  Upper  Glacial  drjiosils  lit  the.  Vidli'y  of  (lie  Tlwmti. 


I 


Korlh  liducf  the        VulUji  of  the 
Timing  1  yiJlry.  Ch  rimer. 

1.  ChaUt. 

2.  Lower  London  Tertinrif*. 

3.  Lundon  cln^. 

4.  Lower  liogsUot  mnd. 
i'.  Bagshot  pubbltB. 


r.i.rili  -Mii'  I  if  I  Jr.-  VslIrT  of  the 

ThaiccB  THlIe^.  Cbrliatr. 

5.  Middle  Olncinl  bi^da. 

6.  Cpper  Glacial  claj,  ocCTHonHlpntdi<« 

□1  nbingjj  grUTfl.  The  harisontftl 
linee  indinila  the  sea-lrprel  of  eaeti 
BUCWiisive  atage. 


I 


Fig.  2  shows  the  commencement  of  the  nubmcrgence  which,  with 
a  total  change  in  l!io  sediment,  introduced  the  L'liper  Glacial  forma- 
tion (or  Boulder- clay).  During  this  incipient  submergence,  and 
after  the  change  of  sediment  had  occurred,  the  coast-erosion  car- 
ried the  shore  back  from  the  points  marked  a,  at  which  it  stood 
at  the  close  of  the  Middle  Glacinl  formation,  to  the  point  marked 
h ;  the  now  deposit  of  Bouldcr-clay  was  spread  over  the  interval, 
being  imderlain  here  and  there  only  by  a  feeble  bed  of  shingly 
gravel  (6'),  very  distinguishable  from  the  thick  sands  and  gravels 
of  the  Middle  Glacial  period,  and  marked  in  fiRS.  2  and  3.  Fig.  3 
shows  the  stage  when  complete  Bubmergouee  had  been  eliect*d,  and 
a  thickness  of  Upper  Glacinl  clay  spread  over  the  entire  arcs.  Aa 
this  deposit,  where  it  baa  most  escaped  denudation,  still  retains  a 
thickness  of  I(jft  feet,  as  in  Cambridgeshire  and  Huntingdonshire, 
and  presents  so  uniform  a  character  of  slow  and  stendy  accumulation 
by  the  outspread  of  water-borne  clay -sediment,  accompanied  by  the 
dropping  of  chalk-debris  from  ice,  there  is  bnt  little  room  to  doubt 
ita  having  spread  over  the  counties  of  f^urrey  and  Kent,  aa  well  as 
Essex,  in  great  thickness,  although,  from  its  attenuation  by  denu- 
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dation  towarda  tbo  north  brow  o£  the  Thamos  valley,  a  much  loss 
thickness  than  IGO  fi'Ut  reinnins  in  that  part. 

Althuugh  these  diiigrams,  in  striftness,  relate  to  the  Glacial  struc- 
ture, it  is  osstmtia]  to  the  realization  of  the  Poslglaeial  stnicture, 
I       which  has  resulted  from  the  dentidation  eommencing  ftt  the  elevation 
of  the  Upper  Glacial  clay,  that  the  pHDsition  of  thin  clay  along  tho 

I  northern  hrow  of  the  Thames  valley  should  bu  clearly  defined. 
I  It  is  from  thia  great  deposit  of  Uppiir  Glacial  clay,  the  result  of  a 
Sride-sproad  sLibmergcnce,  that  the  valley  of  the  ThaMus  is  cut  down 
lit  Grays  to  a  dqith  (measured  hy  the  strata  denuded  in  the  process) 
of  fXH)  feet.  Ilwing  to  the  upenat  imparted  to  the  beds  during-  tbo 
dcDudation  of  this  r.OO  foot,  the  hrow  occupied  by  the  Ghicial  clay 
Stands  at  a  height  of  from  2M  to  :i50  fuct  only  above  the  ThamcM  river. 
The  maimer  in  which  the  vidloy  is,  on  its  north  aide,  cut  down  from 
tho  Glaein)  clay,  is  indicated  by  the  strong  lines  in  fig.  -i;  and  actual 
sections  drawn  to  the  longitudinal  scale  of  the  Ordnance  map  will 
be  found  in  the  mamiseript  memoir  before  referred  to,  taken  in  various 
directions  through  Sheet  1,  illustrativo  of  all  tho  features  displayed 
by  the  above  diagrams.  While  the  northern  side  of  tho  Thames  is 
occQpied  by  a  slope  which  ia  cut  down  from  the  (Haciul  clay,  i"  tlie 
manner  shown  by  the  strong  lines,  for  a  distance  of  4it  miles  east  of 
London  (without  reckoning  sinnosities),  we  do  not  anywhere  on  the 
south  side,  or  over  tho  counties  of  Kent,  Surrey,  and  SuMex*,  en- 
eounter  the  faintest  trace  of  the  Glaci.il  clay,  altliough  we  have  in 
'  that  area  all  elevations  from  the  Bca-levcl  up  to  8ti0  feetf. 
I  The  extensive  deposit  known  as  tho  Thames  gravel  occupies,  hnt 

in  a  complex  way,  the  trough  thus  cut  down  from  the  Glacial  eJay 
I  along  that  port  of  tho  Thames  valley,  east  of  London,  wiiicb  is  west 
I  of  Fobbing  in  Essex — a  point  1.'3  miles  west  of  the  Thames'  mouth 
at  Shoohuryness  :  and  while  ia  this  part  the  gravel  rests  against  tho 
denuded  surface  represented  by  the  strong  lines  of  fig.  3,  on  ihe  north 
tiilt  of  thf  river  onli/,  that  arm  of  it  which  stretches  up  tho  Lea 
vallej-  for  more  than  15  miles  has  the  Glacial  clay  on  bath  tides  of  it, 
the  trough  containing  the  gravel  being  there  cut  in  a  simfHe  way 
through  the  Glacial  clay.  The  following  diagram  sections  (fi^.  4 
and  5)  illustrate  the  position  of  tho  Thames  gravel  in  cither  ease. 

Numerous  actual  sections  corroborative  of  these  diagram  sections 
throughout  Sheet  I  will  be  found  in  the  memoir  referred  to. 

The  position  occupied  by  the  Upper  Glacial  clay  along  the  north 
ride  of  the  Thames  ap[)ears  to  me  due  to  the  circumstance  of  ils 
having  formed  tho  aonthern   edge   and   emerged  portion    of  tho 

'  Nowhere  ovpr  tbp  sQutli  or  Bontb-mnt  of  England,  ind«)d  ;  but  1  bave.  in 
H  piper  in  the  Ck'olugic'al  Mngazini',  cuUi'd  sttrnLlon  \a  tlio  probabililj  thata 
March  oTor  l.ho  bighial.  Turtinrj  beds  of  Surrey  and  IlBinpshire  migbl,  perhapa, 
Ifield  tmcM  of  it- 

+  It  is  importnal.  to  obsfrro  limf.  Ihc  deprossions  in  which  tho  GIncial  beds 
arc  shoim,  in  Qi^s,  1.2,  and  3.  to  haro  been  deposited  hare  no  relnliuti  lt> 
oiir  prewiit  vnlWs.  cjtcppf  IbAi,  »bere  in  b  fen-  inslnncpq  (ne  in  Ihjit  of  the 
Roding  about  NaT»atocfc)  tho  present,  valloj-a  linijpi'n  to  puaa  siiuU  a  doprcwioii. 
the;  appear  (but  for  n  very  ihorl  diaLaiiee  luuoll;)  to  Imve  the  GUcial  bLili-  rtrtl' 
ini!  irilhin  tlu:ir  browi. 
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Upper  Glacial  sea-bed,  tho  detached  portions,  or  outliers,  of  the 
deposit  of  Ihat  »ea  which  occur  on  tho  weal  of  the  Loa  valley 
liu%iDg,  at  that  time,  formed  ialands  detached  from  the  mainlaud, — 
represented  by  the  main  mass  of  the  upraised  aca-hcd.  Aa  the 
emei^ence  and  denudation  proceeded,  those  islands  became,  with 
the  outliers  of  the  Bagshot  Sand  at  Hampslead  and  Harrow  (this 
sand,  by  reason  of  the  structure  shown  in  figs.  1-3,  forming  a 
common  deposit  with  the  Glacial  day  for  the  first  action  of  the 
denudation),  the  emineucea  of  land  up  which  stretched  an  inlet  from 
the  raaiii  sea  thut  was  afterwards  occupied  hy  the  Thames  gravel. 
We  have,  therefore,  on  the  east  of  London,  so  far  as  this  part  of  the 
structure  extends,  the  simple  cose  of  an  early  Postglacial  sea- 
margiu,  with  the  land  breakiug  oif  into  detached  islands  represented 
by  outliers  of  the  Glacial  beds ;  and  this  feature  becomes  readily 
appreciable  by  the  eye  when  tho  delineation  of  the  Glacial  bods  in  the 
Index  Uap  accompanying  the  memoir  is  examined. 

Precisely  similar  features  are  exhibited  by  the  delineation  of  the 
Mtuth-weatern  extremity  of  the  Glacial  beds  in  the  counties  of  Buck- 
ingham and  Northampton ;  and,  in  order  to  collate  the  features  of 
tills  part  with  those  exhibited  iu  Essex,  I  annex  a  section  drawn 

im  the  lip  of  the  Glacial  beds  near  fiuckiiigham  to  the  valley  of 

oCherwcU*  (fig.  6). 

Here  we  have  tho  dcuudatioa,  which  in  this  direction  cuts  off  the 
Glacial  beds,  descending  through  succeBsive  deposits  of  Oolite  and 
Lias,  whicli  rise  up  (like  the  Chalk  and  Lower  Cretaceous  beds  in  fig. 
4)  as  the  denudation  descends  through  them.  K  a  local  geological 
map  of  this  neighbourhood,  given  in  the  memoir,  be  examined,  it  is 
apparent  that  the  denudation,  which  in  fig.  6  is  shown  across  the 
plateau- country,  comuiencod  iu  the  Upper  Glacial  clay  and  descended 
westward  slong  the  valley  of  the  Ouso  to  that  of  the  Cherwell,  form- 
ing both  those  valleys  by  the  gradual  westerly  recession  of  the  sea. 
The  troughs  through  which  the  rivers  Ouse  and  Cherwell  run  in 
these  parts  both  expand,  from  the  westerly  direction  of  the  denuda- 
tion, in  the  opposite  direction  to  the  present  course  of  those  rivers, 
and  are  beautifully  defined  by  the  map-colours  of  the  formations 
(from  the  Glacial  beds  to  the  Lower  Lias)  which  have  been  exposed 
in  tlieir  turn  hy  tho  denudation  in  its  descent.  So  entirely  inde- 
pendent of  the  denudatiou  of  these  troughs  are  the  rivers  which 
traverse  them,  that,  in  the  case  of  the  one  now  portly  occupied  by 
the  upper  waters  of  the  Ouse,  although  its  denudation  is  uniformly 
in  a  western  direction,  the  present  drainage  through  it  runs  in  two 
contrary  directions — one  part  east  into  the  Onse,  and  the  other  in 
the  dir#ittion  of  the  deandation.  This  latter  part,  however,  by  falling 
into  the  Cherwell  eventually,  like  the  rest  of  the  drainage  originating 

•  Tho  Sfotion  of  the  tbUpj  at  BiickinghBm,  givpn  in  the  Msmoir  of  Iha  Odo- 
lopi«J  Surrey  iii  pxplftnntion  of  Sheet  4.'',  appMira  to  mo  W  be  quite  at  tBrmnco 
fntb  the  nctiml  ptnictiire  of  it.  fio  far  from  Ihorc  boing  noy  prjdenco  of  the 
Existence  of  ■□  sctusl  vsUey  in  this  part  prior  to  tha  QLscliiI  period,  thr  mode 
in  which  tho  fallev  of  the  OuBe  is  cut  through  the  Glacial  bedi  shovi  the  Taller 
to  have  been  wholly  formnll  (inM  th«  depcHiiUon  of  Ihr  Olsoial  clay. 
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in  the  trough,  runs  to  the  sea  in  the  opposite  direction  to  that  re- 
preBcntcd  by  tho  denudatioa  of  the  trough  in  which  it  taies  its  riso, 
Iti  this  respect  the  Oubo  and  C'herwell  resemble  streams  that,  like 
tho  latter,  are  tributaries  uf  the  Thiimos,  such  as  the  Evcnlode  and 
the  Parent ;  they  also  resemble  the  Tove,  a  tributary  of  the  Ouse. 
All  these  rivers  ran  through  vftlleya  whose  denudation  the  Post- 
glacial structure  shows  to  have  deatended  from  the  Glacial  clay  in 
the  reverse  direction  to  that  followed  by  the  courses  of  the  streams 
themselves.  The  present  levels  of  the  different  parts  of  these  troughs 
liavo  gicntly  changed,  even  infer  se,  since  the  time  when  the  denu- 
dation formed  them. 

We  hiivo  thus  identical  features  exhibited  by  the  earlier  part  of  the 
Postglacial  deniiJation  along  the  southerly  edge  of  the  (ilacial  beds 
in  Kssex  and  along  their  south-westerly  edpe  in  Buckinghamshire. 

Thus  arises  the  presumption  that  the  extensively  denuded  south 
and  south-west  portions  of  the  area  referred  to  in  the  head  of  this 
paper  have  acijuired  their  present  condition  from  a  deimdation  whicli 
cominencej  with  the  elevation  of  the  tracts  now  oceupied  by  the 
Glacial  beds,  aod  wliicli  at  the  outset  wholly  destroyed  them  to  the 
southward  of  their  present  limits,  as  well  us  estensively  in  a  north- 
erly direction. 

As  a  gcnerfll  proposition,  the  denudation  increaaea  as  wo  recede 
from  the  Glacial  lieds — whether  it  be  in  the  southerly  direction  from 
the  counties  of  Essex,  Sliddleaex,  Hertford,  Bedford.  Buckingham, 
and  Northampton  or  in  the  northerly  direction  from  the  coimtios 
of  Leicester,  Nortbamjiton,  Huntingdon,  Cambridge  and  West  Suf- 
folk, and  Norfolk,  in  which,  with  tho  exception  of  one  or  two  small 
outliers,  such  as  that  near  Grantham,  and  the  central  Lincolnshire 
tract,  they  are  destroyed  for  a  great  distance  towards  York. 

Ill  the  Index  Map  accompanying  the  memoir  I  have  shaded  in  with 
great  care  and  mimilenesa  all  the  principal  hill-contours  from  the 
sheets  of  the  Ordnance  Trigonometrical  8unTy.  and  marked  upon  it. 
in  strong  red  tines,  such  of  tho  arcs  of  denudation  (to  which  1  called 
attention  in  lS[i4)  as  affect  tlie  area  now  under  consideration.  These 
arcs  may  bo  seen  to  present  a  striking  feature  ;  and  aa  they  do  not 
depend  upon  any  authority  less  than  that  of  the  National  Trigono- 
metrical Sur\'ey  from  which  they  are  rcducid,  they  cannot  be  regarded 
aa  any  fanciful  emanation  from  me.  All  that  I  have  done  is  to  coll 
attention  to  them,  to  place  them  in  a  form  readily  accessible  to  the 
eye.  and  to  show  the  position  occupied  by  the  Glacial  beds  in  re- 
ference to  them.  These  arcs  of  denudation,  by  becoming  more 
deeply  scored  out  to  the  south  and  south-west,  concur  with  the 
structure  disiiluyed  by  Ilie  Glacial  lieila  to  which  I  have  bo«i  ad- 
verting,  i[i  indicating  tho  augmentation  of  (be  Postglacial  denuda- 
tion in  those  ilircctions.  Tlie  arcs,  which  in  all  their  repetitions 
prciicrvc  a  reiimrkalde  concentricity,  belong  to  two  series— one  havini; 
the  ei  nice  a  little  east  of  Canterbury,  and  the  other  about  Brook- 
point  in  the  Isle  of  Wight.  Those  of  the  fltat  series  in  every  out- 
ward repetition,  except  close  to  the  centre  in  Kent,  cut  tlirough  tie 
Glacial  bedi  in  iome  part  of  their  sweep ;  and  this  the  lurge-siale 
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Survey- elieet.  No.  1,  by  eompriaing  parta  of  four  out  of  the  eight 
ooQspicuoiM  area  of  tlio  series,  affords  thoineaus  of  luiuutely  tfsling. 
The  outermoat  (and  eonaeqaently  the  largeat),  extending  from  Bath 
to  8tamford,  and  taking  in  the  western  scarp  of  the  Cotteswolds,  only 
cuts  through  the  Glaeiul  beds  near  Market  Harborough,  the  structure 
and  delineiition  on  the  map  of  the  Glacial  beds  aouth  and  west  of  that 
place  stioii-ing  their  denudation  in  this  direction.  Those  arcs  which 
out  through  tie  Cilacial  beds  in  Essox,  ond  of  which  the  large  Survey- 
map  affords  eaey  means  of  testing,  embrucu  the  cross  valleys  indenting 
the  northern  scarp  of  the  Weald,  such  as  those  through  which  the 
Medway  and  Darent  flow  in  part  of  their  courses,  being  the  direction 
in  which  fig.  4  shows  tJie  donudntion  to  inci'eiise  from  the  lip  of 
the  Glacial  bods  in  this  part.  It  would  bo  useless  to  attempt  to  de- 
scribe these  arcs  further,  as  their  delineation  on  the  map  must  be  seen 
and  studied  tor  their  importance  to  be  roBliied ;  but  their  structure, 
wherever  tboy  cut  through  the  Glacial  beds,  shows  them  to  have 
formed  troughs  oocnpiec!  by  arms  of  tlio  Postglacial  sea,  which  has 
deepened  them  by  denudation.  The  general  grouping  of  the  Glacial 
beds  in  relation  to  them,  and  the  south-westerly  increment  of  denu- 
dation which  those  beds  display,  indicate,  as  it  appears  to  me,  that 
the  progressive  scarping  of  the  arcs  in  tbia  direction  has  been  duo 
to  the  prolongation  of  the  denudation  there. 

Several  sections,  in  illustration  of  the  stnieturo  of  these  area  in 
Tarioua  parts,  will  be  found  in  the  memoir;  but  I  will  only  trespass 
upon  the  Society  with  three — two  of  them  illualrating  the  structuro, 
in  different  parts,  of  the  outermost  arc  but  one  of  the  Kentish  series, 
which  I  select  as  being  the  most  anitable  to  show  the  part  played  by 
denudation  in  their  creation,  and  the  third  illnstrating  the  atnicturo 
of  a  port  of  one  of  the  innermost  area  of  the  series  (being  one  that 
traverses  the  Burroyed  Ordnance  sheots  accompanying  the  memoir). 

Fig.  7,  which  intersects  the  outermost  but  one  of  the  Kentish 
series  of  ores,  does  so  at  a  part  where  the  trough  of  denudation  giving 
rise  to  the  arc  enters  the  body  of  the  chalk,  disconnecting  itself  from 
the  outcrop  of  the  Uault.  It  is  evident  that  in  this  part,  which  is  aa 
well  defined  as  any  part  of  the  arc,  the  Btrnctnre  giving  rise  to  the 
aro-creat  is  one  of  denudation,  and  not  in  any  way  due  to  the  out- 
crop of  the  base  of  t!ie  chalk ;  and  it  is  equally  evident  that  the 
scarp  of  the  clialk  which  oceurs  above  Hoyston  is  not  due  to  at- 
mospheric denudation,  but  to  the  erosion  of  a  trough  several  miles 
wide,  which  is  cut  down  nn  both  tide»  from  the  Chalk  and  Upper 
Olacial  clay  into  the  Gault. 

Pig.  8,  on  the  other  hand,  cThibits  the  arc  formed  by  the  scarp 
of  the  ehalk  where  no  portion  of  that  formation  extends  to  the 
opposite  side  of  the  trough.  Altboiigh  the  general  lie  of  the  bods 
seema  antag'>nistic  to  an  atsnmption  that  the  elevation  of  the  arc- 
crest  is  due  to  tlic  Postglacial  disturbances  yet  it  is  evident  that 
there  has  been  in  this  part  an  excessive  denudation,  first  over  the 
crest  of  the  arc,  and  subsequently  in  the  trough,  which  latter  denu- 
dation has  pKoavated  the  groat  vale  of  Aylesbury.  Probably  at  the 
incidence  of  tbo  Upper  Glacial  elay  by  general  submergence  the 
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edge  of  the  clialk  in  this  part  formed  lofty  grounJ,  whiuh  after  auh- 
mergonce  received  this  deposit  on  its  summit  at  a  highKr  level  than 
the  parts  forming  the  extremities  of  the  BOclion,  which  at  the  outect 
of  the  I'oatglaciiil  denudation  were  swept  awaj" ;  the  denudaCioa 
eroding  the  vale  of  Aylesbury  succeeded  to  this. 

The  section,  &g.  'J,  displays  a  structure  that  is  couBtont  along 
Aie  3  for  at>out  six  miles  on  the  north  side  of  the  Chelmer,  and  again 
for  three  or  four  milea  on  the  south  aide  of  that  river,  for  which  dis- 
tances the  GlociaJ  clay  lying  on  the  western  slope  of  the  arc  forms  a 
narrow  strip  extending  along  the  flank  of  the  arc-crest.  Were  it  not 
for  this  feature  and  the  fact  that,  tia  the  arc  declines  in  altitude, 
the  Middle  Glacial  series  bocoines  continuous  over  the  crest  (the 
denudation  of  the  ercst  being  proportional  to  the  extent  of  its  ele- 
VBtion),  I  should  he  disposed  to  doubt  that  the  hill  was  formed 
principally  from  the  rolling  character  of  the  movements  giving  rise 
to  the  surface-impress,  fh)m  which  the  arc-straoturo  has  arisen, 
OS  I  conceive,  by  the  denudation  ensuing  upon  it. 

The  part  traversed  by  this  section,  being  a  portion  of  the  general 
tract  of  Glacial  beds  whoso  soutboru  lip  stretches  along  the  heighta 
of  ih«  north  aide  of  the  Thames,  is  one  which,  having  emerged  at  the 
earliest  part  of  the  Postglacial  period,  hos  been  subjected  to  no 
denudation  save  that  which  it  underwent  in  its  elevation.  The  dis- 
trict traversed  by  the  sections,  figs.  7  &  8,  on  the  other  hand,  not  only 
underwent  this  denudation,  but  was,  in  the  port  formed  by  the  vale  of 
Aylesbury,  subjected,  as  before  observed,  to  a  further  denudation 
produced  by  the  arm  of  the  Postglacial  sea  which  stretched  up, 
and  wore  out.  that  vale.  Now,  if  we  suppose  the  part  traversed  by 
the  next  section,  fig.  9,  to  have  been  subjected  to  this  subsequent 
denudation,  so  as  to  have  scored  out  the  trough  in  the  mode  indicated 
by  the  dotted  line,  we  seem  to  get  a  section  identical  in  structure 
with  fig.  8.  I  infer,  in  the  coses  of  all  these  arcs,  that  there  was 
an  inequality  of  level  at  the  commencement  of  tho  Glacial -clay  period, 
but  that  this  was  exaggerated  by  the  disturbances  causing  the  arc- 
stmcture,  and  the  line  of  it  deeply  defined  by  the  Postgladol  denu- 
dation. One  thing  Kocms  clear  to  mo  from  the  general  structure  of 
the  area — namely,  that  the  arc-like  or  curvilinear  form  taken  by  the 
scarp  is  wholly  due  to  the  direction  taken  by  the  Postglacial  denu- 
dation induced,  as  it  eeems,  by  the  disturbances  that  pnt  an  end  to 
the  deposition  of  the  Upper  Glacial  clay. 

If  the  Index  iiap  of  the  memoir  he  examined,  it  will  be  seen  that 
the  deeply  denuded  troughs  intersected  by  Sections  7  and  8  are  divided 
from  each  other  by  an  isthmus  at  Hitchin,  where  the  two  prin- 
cipal tracts  of  Glacial  beds  approach  close  to  each  other,  and  where, 
by  the  cessation  of  the  denudation,  it  is  to  be  inferred  thai  these 
two  tracts  were  at  a  very  early  part  of  the  Postglacial  period  joined 
to  each  other.  Now  boUi  the  trough  intersected  by  Section  7,  and 
that  intersected  by  Section  8,  rapidly  expand  as  they  recede  from  the 
Hitchin  isthmus,  each  opening  out  into  the  main  Postglacial  sea — 
the  former  into  that  indicated  by  the  extensively  denuded  tract  before 
mentioned  as  extending  from  the  northern  lip  of  the  OlaclB.1  ^^da 
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through  tlio  countiwof  Leiceatw,  Huntingdmi,  Cambridge,  and  vttt 
Suffiilk  and  Norfolk,  towards  Yorkshire,  and  the  latter  into  the  I'oBt- 
glafial  sea  indicated  by  the  denudiM  country  stretching  ovi-r  Uiu 
BOiitli  of  Englnnd. 

Although  tho  denudation  of  these  troughs  endently  stioceedMl 
that  of  the  nrc-crtals,  which  took  pLico  during  the  firet  etnergNiM 
of  the  tratU,  it  nevorthdcss  appears  to  have  occupied  only  the  rarijr 
part  of  the  Postglacial  period  ;  for  it  is  into  the  seB-inargitt  fbrmed 
by  the  arc  t^hown  in  tig.  8,  and  at  a  point  about  30  mtlea 
Bouth-wiiBt  of  tho  plueo  where  this  section  interseet*  it,  that  the 
lower  l«rrace  or  Buviatile  portion  of  tho  great  Postglacial  depont 
Thames  grave!  hfid,  as  I  regard  the  cose,  its  weatam  outlet ; 
the  structure  of  this  gravel  indicBtea  that  it  belongs  to  ou  early 

of  tho  Postglacial  plTiod. 

Tho  posiUoQ  of  this  gravel  (the  most  extensive  of  the  Postglariol 
series)  and  that  of  it-^  allied  fonnatiDiiB,  tho  East  Essex  grarel  and 
the  grovul  of  the  Canterbury  heights,  ia  difficult  of  csplanation 
without  tho  assistance  of  tho  map  accompanying  this  memoir.  Th« 
three  grovels,  I  contend,  arc  tho  dcpositfl  of  a  6eries  of  channel* 
penetroting  the  southern  margin  of  so  much  of  the  emei^d  land  of 
the  period  ilb  lay  to  tho  east  of  the  arm  of  the  Postglacial  eeaj 
■which  is  rcpreaeated  by  the  trough  shomi  in  fig,  8.  The  laigMfl 
of  those  channels,  that  oi^eupied  hy  tho  Thames  gravel,  opened  ool 
into  the  western  sea  around  Reading",  between  which  place  and 
Maidenhead  it  followed  the  narrow  and  tortuous  courjo  now  occu-J 
pied  by  the  Thames  liver.  From  Maidenhead  it  espanded  until  ilj 
opened  southwards  to  the  sea  then  occupying  the  Cliidk  eonntry  ol 
Surrey,  iit  the  part  now  represented  hy  its  high  terrace  of  gravd  oi( 
Bichraond  and  Witiihledon  hills,  converting  tho  Tertiary  beds  at 
northern  Hampshire  into  an  island.  From  Wimbledon  the  channel 
was  again  eontiiined  by  London  towards  Gravesend,  sending  in  it* 
way  a  large  arm  up  the  Leavnlley,  East  of  Gravesendit  was  barred 
in  from  the  East  Essex  gravel  hy  a  ridge  of  lofty  land,  now  ens 
through  by  the  Thames  river,  hut  which,  prior  to  tho  introduction  at, 
that  river,  was  continuous  along  the  east  of  lisscs  and  north  of  Brnfr 
as  far  as  Rochester.  Between  Dartford  Heath  and  thLi  dividing 
ridge  it  again  opened  ont  to  the  sea  nccupjing  the  CliaUt  countryJ 
Tho  nest  chfcnnol,  that  occupied  by  tlie  East  Essex  gravel,  bein^ 
divided  in  this  way  from  the  other,  is  marked  by  that  gravel  whiffi 
ranges  along  the  east  side  of  Essex  for  apwarils  of  20  miles,  crosses 
the  Thames  mouth  at  right  angles,  and  occupies  the  wcs^tem  slope  of 
the  Medw;iy  vullcy  betiieen  the  Kore  and  Roeheater.  opening  out  ti^ 
tbe  sea  of  the  Chalk  country  about  the  latter  place.  This  shci't  is  cull 
through  at  right  angles  by  the  moulhs  of  the  rivers  Thantes,  CrouchJ 
and  Dliickwatcr.     At  each  place  where  the  ITiames  gravel  opens 

■  The  ten  to  whioli  tlie  ninin  thcet  of  Iha  Tbatnu  ^niifl  aii#uc<l  Mrnu  tn  baTfl 
b<«ii  Ihelaleat  purl  of  tliot  whicb  di'niidi-d  tho  arc-orc*l, — tlie  job  dcnudiue  Om 
trough  hoing  thfit  inlowhii'li  thf  lower  Icrpnco  of  Uip  Tbam**  gmvel  (pnK]iUBd| 
by  the  clcration  »nd  cutting  flown  of  Ihe  riinin  gntvcl  shoct)  nppcara  lo  hava 
been  djichargi?<l  wcxl  of  Rmding.  I 
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out  to  the  BOB,  reprcscutod  by  the  Chalk  country,  and  also  wher^  tlio 
East  Essex  gravel  opens  to  it,  the  gravel  is  denuded  from  a  lofty 
brow  in  the  direction  of  the  Chalk  country,  oa  I  will  show.  One  other 
channel  (which  not  iniprobaWy  may  have  been  connected  with  that 
of  the  East  Esses  gravel  through  the  urea  between  Kent  and  Essex 
now  occupied  hy  the  Xorth  Sea)  occupied  the  London  Clay  aad  Lower 
Tertiary  country  lying  north  and  east  of  Cunterbiirj-,  opening  to 
the  8041  over  the  Chalk  country  of  Kent  about  this  place.  Of  the 
deptmtn  of  tbese  three  channels,  the  Western  or  Thames  channel,  and 
the  Eoslt'm  or  Cauterbury  channel,  have  been  the  most  broken  up 
and  denuded ;  the  intermediate  channel  of  the  East  Kssex  gravel 
has  been  but  little  dinturbed  except  at  its  emboui-hure,  wliere  the 
gravel  is  cut  down  some  1 50  feet  to  the  Chalk  country.  It  would  oc- 
cupy too  much  space  to  aliow  in  any  detail  the  mode  iiPwhicK  this  has 
taken  place ;  but  that  of  the  break-up  of  the  Thames  sheet  in 
the  channpl-raouth,  between  Dartfurd  Heath  and  the  East  Essex 
dividing  ridge,  will  be  found  to  be  copiously  illustrated  by  sections 
in  the  memoir ;  and  sections  illustrative  of  the  break -up  and  terrace- 
creation  in  the  other  ehannel-openings  are  given  there  also.  I  will 
therefore  confine  raysoll'  here  to  three  simple  sections  in  tUuBtration 
of  the  structure  at  the  channel -openings. 

The  first  section,  fig.  10,  gives  the  denudation  at  the  opening  of 
the  Thames  gravel  channel  arouud  Richmond  and  Wimbledon.  In 
this  section  we  have  the  gravel  very  sharply  denuded  towards  the 
Chalk  country,  the  Tertiary  beds  and  the  Chalk  towards  the  Weulden 
area  coming  up  with  a  considerable  dip,  which  incrensoa  as  tlie  Chalk 
country  is  approached.  This  dip  (of  eoiirae  immensely  esaggeratcd 
in  the  compass  of  the  section)  indicates  the  sharp  nature  of  the 
Wealdeu  npthrow,  which  succeeded  Iho  denudntJon  of  the  gravel,  hut 
■which  was  preceded,  as  I  have  to  show,  by  an  intermediate  period 
CMjcupied  by  the  formation,  in  the  brokeu-up  hods  of  the  ohannel- 
troughs,  of  a  series  of  fluviotile  openings  in  which  accumulated  the 
gravels  and  brick-carlhs  of  the  lower  terraces,  grouped  in  the  sur- 
veyed sheets  under  the  Bymbols  ,i-5  and  :i'  5'.  By  varying  the  lino  of 
section  a  little,  and  carrying  it  from  Wimbledon  Hill  to  Croydon, 
we  should  see  the  denuded  Tertiary  beds  that  lie  below  the  brow  of 
gravel  exactly  in  Ihe  same  position  sa  in  fig.  10,  but  overspread 
hy  the  flat  sheet  of  the  Wan  die  gravel,  which,  as  shown  on  the 
Geological  Survey  Sheet  No.  8,  expands  from  the  Thames  towards 
the  Cbalk  counti7  like  a  broad  river,  tejTninating  abruptly,  as  the 
chalk  comes  up,  n'ith  a  eiinare  end  against  that  fui-mation.  This 
represents  one  of  tlii'  diiviatUe  outlets  into  which  the  channel- 
openings  shrank  as  the  sea  receded  towards  the  Weald.  In  the 
neighbourhood  of  the  section,  however,  we  find  no  trace  of  any 
other  grave!  than  that  on  the  brow,  and  may  therefore  infer  that 
the  denudation  exhibited  by  it  represents  simply  the  recession  of 
the  sea  towards  the  Weald-  This  shows  the  London  clay  denuded 
with  the  gravel,  consistently  with  the  position  assumed  at  the  cora- 
mencemeut  of  Ihia4Jppcr — namely,  that  the  upthrow  and  denudation 
of  the  Weald  followed  the  deposition  of  the  Thnraes  gravel,  which  hiid 
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^BibUowed  the  denudation  of  the  Oloclal  clay  wbich,  with  the  London 
^  chiy  beneath  it.  hud  extended  over  the  Wealden  area. 

The  Bcction  prerioualy  given  (fig.  5)  illnatrstive  of  the  position  of 
the  Gladal  olay  aJong  the  north  side  of  the  Thames  may  he  made  to 
Berve,  imperfectly,  to  show  the  denudation  and  upcast  which  fol- 
lowed the  recesaion  of  the  sea  &om  this  part  towards  the  Woald, 
along  the  opening  lying  hetvcen  Dartford  Heath  and  the  East  Esaox 
dividing  ridge,  an  well  as  the  formation  of  the  duviatile  outlets  (now 

I  represented  by  the  Grays  and  Darent  and  Cray  valley ~ deposits)  that 
followed  its  recession.  This  emlwjtichnro  of  the  channel  is  conspicu- 
ously marked  by  the  denudation  of  the  Tfrtiary  beds  in  that  port,  and 
by  the  position  which  the  remnants  of  the  grovel  occupy  in  reference 
to  tliem,  an  arm  of  the  chalk  running  up  in  this  part  into  the  centre 
of  the  eastern  Thames  area.  It  is  only  necessary  to  place  my  sur- 
Teyed  sheet,  No.  1,  in  its  order  nest  to  8heet  6,  already  surveyed 
and  published  by  the  Geological  Surrey,  to  render  this  readily  per- 
ceptible to  the  eye,  an  island,  represented  by  Swanecomb  Hill 
(roand  the  flanks  of  which,  at  an  elevation  of  abont  ICK)  feet,  the 
graTel  now  clings,  as  it  were),  having  occupied  the  centre  of  this 
embouchure. 

The  next  section,  flg.  11,  pvcs  the  denudation  at  the  orobonchnro 
of  the  East  Esaex  chajinel  by  Rochester,  and  shows  that  gravel  cut 
down  from  a  lofty  brow  to  the  Chalk  by  the  recession  of  the  sea 
towards  the  Weald, — the  London  clay  being  cut  off  vrith  it  in  the 
same  way  as  it  is  with  the  Thames  gravel  in  fig.  ICl,  and  con- 
ristently  with  the  age  claimed  for  this  gravel — of  priority  to  the 
Wealden  upthrow  and  denndation. 

The  gravel  of  the  Canterbury  heights  is  denuded  in  a  two- 
fold direction — one  towards  the  Chalk  country  of  the  Wealden 
Bcarp,  and  the  other  towards  the  Chalk  country  of  the  Isle  of 
Thosct,  The  former  presents  no  feature  essentially  different  from 
that  exhibited  by  figs.  10  and  11 ;  and  the  denudation  in  the  latter 
direction  is  well  displayed  in  the  coast-section  east  of  Heme  Bay,  and 
may  be  seen  in  the  section  of  the  Lower  Tertiary  beds  of  that  dis- 
trict given  in  Mr.  Prcatwich's  Memoir  on  the  Thanet  Sands  in  the 
8th  volume  of  the  Quarterly  Journal  of  the  Sooiety  (p.  264). 

A  section  through  tho  dividing  ridge  separating  the  Thames  gravel 
trough  from  that  of  East  Essex  having  been  given  by  me  iu  a  com- 
munication to  the  Geological  Magazine  ■,  1  do  not  think  it  necessary 
to  give  it  here.  The  erosion  of  the  valleys  of  the  Thames  mouth  and 
Crouch  river  through  this  ridge,  having  taken  place  at  a  very  recent 
date,  is  connected  with  another  peculiar  structure  to  which  I  have 
presently  to  allude ;  hut  first,  as  to  the  break-up  of  the  Thames 
gravel  in  the  body  of  its  trough,  and  the  formation  of  the  duviatile 
(or  X  5)  portion  of  it. 

The  valleys  which  are  out  tbrongh  the  Thoraos  gravel,  and  which 
have  arisen  from  the  denndation  accompanying  the  rectilinear  dia- 
tnrbances  shattering  that  gravel  and  elevating  the  ChalJt  country, 

*  Tol  iii.  p.  MS.  In  thai  wrtion  &  nmsU  outlier  of  Bsgihot  Sand  ibould 
bare  been  shown  on  tha  top  of  Bound  HilL 
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exhibit  no  conaesion  with  the  cnrrilineitr  or  arc-diBtorbaBcea  before 
referred  to,  but  associate  themselves  in  more  than  one  way  with 
those   upcasts  of  similar  character  which  have  accompanied  the 
elevation  of  olher  Chalk  districts,  such  as  the  Hog's  Back  and  Ports- 
down  Kill.     There  is,  however,  evidence,  in  the  position  occupied 
by  the  Thames  gravel  on  the  soutb  of  the  Thames,  that  a  liuoofreoli- 
linear  disturbaiieo,  although  long  Bubsequent  to  the  formation  of  llie 
original  valleys  in  this  part  by  the  are-disturhanoeB  and  by  denuda- 
tion, preceded  tiie  introduction  of  that  gravel  and  brought  up  the  Lower 
Tertiary  beds  between  Woolwich  and  Erith  along  a  straight  east-and- 
weflt  line,  against  which  the  gravel-waters  on  their  south  shore  rusted. 
It  seems  to  have  been  the  oscillations  to  which  these  jireliminary  dis- 
turbances gave  rise  that,  in  the  Thames-gravel  channel  at  leAwt,  intro- 
duced the  watnrs  from  which  that  formation  was  dcpositerj,  because 
wo  have  evidence,  in  the  presence  of  a  Huviotile  formation  beneath  the 
Thames  gravel,  much  more  hmited  in  extent  than  the  latter,  that  tho 
trougii  had  in  this  part  been  evacuati'd  by  the  sea,  and  then  reoccu- 
pied  by  it  during  a  partial  submergence  which  introduced  the  gravel- 
waters  far  above  the  northern  edge  of  the  previous  fluviatile  rlejioeit. 
The  underlying  fluviatile  deposit  ia  a  brick-earth,  which  lias  in  some 
parts,  with  the  grave],  been  elevated  into  high  terraces,  and  in  other 
parts  left,  also  with  the  gravel,  but  little  disturbed.     As  Sir.  Daw- 
kins  has  BBserted,  in  his  late  paper  upon  the  Briek-earths  of  tbo 
Thames  volloy,  that  there  is  no  distinction  between  this  deposit  and 
that  of  Grays,  which  belongs  t»  tbo  newer  fluviatile  aeries,  or  that 
occupying   a  lower  terrace   than  the   Thames  gravel  and  formed 
after  its  break-up.  I  subjoin  a  aection  in  proof  of  tho  contrary, 
tho  point  involving  the  important  (juestion  whether  or  not  much 
of  tho  Thamea  gravel  was  introduced  over  a  Postglacial  land-sur- 
face.    On  the  south  side  of  Dartibrd  Heath  this  oldest  brick-earth 
(x  4')  may  be  seen  coming  out  inland  from  under  the  gravel,  tho  two 
in  superposition  being  exposed  in  the  subway  of  Hulsewood  House, 
wldle  by  Hill  House,  near  the  101*fcet  altitude-mark  on  the  west 
of  Bartford,  and  upwards  of  SO  feet  above  tho  Cray  and  Daront 
gravels,  I  saw  1 2  feet  of  the  deposit  pierced  to  tho  chalk. 

This  oldest  brick-earth  (.f4'),  by  reaaon  of  its  great  and  unequal 
thickness,  descends  nt  Erith  nearly  lo  the  river,  towards  which  it 
occujjies  the  same  apparent  position  as  the  Grays  bod ;  but  along  tho 
line  of  tho  section  fig.  12  (as  well  as  along  other  hnes  of  section 
given  in  the  memoir)  it  ia  cut  down  by  a  very  sharp  denudation, 
some  50  or  60  feet,  to  tbo  gravels  of  the  Cray  and  Darent  and  of 
the  lower  t*rrace,  which  have  an  extensive  spread  on  either  side  of 
Grays,  aiul  mvlerhc  thf  liiwrr  portion  of  iht  hricl-'mrth  of  that  jilace, 
being  worked  in  the  lields  after  the  brick-earth  has  been  removed. 

The  organic  remains  yielded  by  the  two  brick-earths  being  appa- 
rently that  upon  which  Sir.  Dawkins  has  based  his  opinion  (for  he 
has  given  no  structurnj  sections  in  support  of  it),  may  not  differ; 
bnf  the  physical  evidence  indicates  their  separation  by  an  interval 
adequate  to  the  deposition  of  a  slowly  formed  gravel  of  for-travulled 
mat^^rial  20  feet  thick,  and  of  a  brick-earth  (from  6  to  8  feel  thick) 
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intovbich  itpoMeflnpwardB{diBtinguished  in  the  memoir  «8  x4""\ 
aa  well  oa  to  the  breuk-up  and  dcuudation  of  both  of  theae.  The 
iBme  underlying  brick-earth  {.r  4')  also  diatincUy  paaae*  under  the 
main  sheet  of  tho  gravel  (x4")  at  llford  Station,  formiiig  a  tlight 
synclinal,  of  which  the  two  brick-pit^  of  that  place  ore  the  ex- 
taemitiea. 

Tho  disturbancea  that  broke  up  and  derated  the  Thames  gravet, 
although  giving  rise  to  terraces,  present  no  feature  indicative  of  the 
unifonn  elevation  of  a  valley  by  the  general  rise  of  tiie  country,  each 
as  has  been  described  to  ns  by  Sir.  Prcatwich  in  the  cuse  of  the 
Sommc.  Tho  elevationa,  on  the  contrary,  have  been  altogi?ther 
dislocatory  and  partial,  the  gravel  being  elevated  on  one  side  of  the 
principal  rectilinear  throw  us  much  aa  lit]  feet  above  the  present 
»ca-level,  and  thrown  down  to  almost  aa  great  a  depth  below  the 
I'lumstend  and  Krilh  marshes.  Moreover  the  chief  portion  of  that 
ami  of  the  gravel  which  extends  up  the  !*»  valley,  and  also  that 
portion  of  the  main  mass  lying  between  Strutford  and  Purfleet, 
have  been  thrown  r-xcluiiveli/  on  oue  tide  of  the  pratni  valhi],  owing 
to  the  unequal  elevation,  A  previous  eection,  fig.  5,  affords  an 
instanoo  of  this  in  the  Lea  volley ;  and  the  section  last  givi:tn,  fig.  13, 
indicates  the  position  occupied  by  (he  main  mass  of  the  gravel  be- 
tween Stratford  and  Pnrlieet,  as  well  aa  the  way  in  which  it  has 
been  affected  by  the  faulting  of  tho  Lower  Tertiary  deposits. 

En  the  memoir  I  have  endeavoured  to  show  tbe  process  by  which, 
as  it  appears  to  me,  the  gravel  baa  been  placed  in  this  poeition,  and 
the  grounds  npon  which  it  seems  probable  that  a  part,  at  least,  of  tho 
gravel  beneath  the  Thames  and  Lea  marshes  may  be  the  same  as  that 
of  the  lower  terraces  (or  x  fi  series),  although  it  occupies  no  terrace, 
norynscsses  any  feature  to  distinguish  it.  The  position  of  the  gravel 
on  the  west  and  north  of  Woolwich  indicates  tliat  it  has  been  affected 
by  a  part  of  the  disturbances  that  have  imparted  go  great  a  local 
elevation  to  the  Tertiary  beds  of  that  district:  and  it  iefrom  this  part 
that  a  cross  lino  of  dislocation  appears  to  start  northwards,  which  has 
thrown  the  gravol  in  one  part  of  the  Lea  valley  exclusively  on  tho 
west  side  of  the  river,  as  shown  in  fig.  5,  and  elevated  it  to  very 
considerable  heights.  The  line  of  dislocation  referred  to  passes  at 
Tottenham  out  of  tho  gravel  altogether;  so  that,  just  there,  the 
lower-terrace  (or  x  5)  deposits,  instead  of  resting  against  elevated 
terraces  capped  by  the  main  sheet  (or  Jt- 4")  gravel  on  both  sidea, 
have  this  on  one  side  only,  the  opposite  being  formed  by  tbe  I^indon 
Clay  of  the  original  valley ;  but  as  tho  line  of  dislocation  falls  within 
the  main  sheet,  that  deposit  forms  torrnces  on  cither  side  of  the 
lower  or  fluriatile  series.  So  far  as  I  am  aware,  that  part  of  tho 
Thames  gravel  of  which  portions  have  been  elevated  into  liigh  ter- 
races, has  not,  either  in  that  elevated  position,  or  in  the  lower  posi- 
tion in  which  tho  local  character  of  the  disturbances  have  left  ihe 
greater  port  of  it,  yielded  any  oi^nic  remains  whatever.    It  is  from 

*  The  i^nibols  used  hciv  are  tbose  ulopLed  in  the  memoir,  a  wriM  of  palcfajr 
gTHTels  murkinu  Ibe  denudation  whioh.  ftitcawdini;  tbcOkcinl  clny.  preceded  lb* 
Tbamea  gravel  bping  grouped  und«r  tlie  B^nibols  a  1,  '2,  mid  x'i. 
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the  flariatilo  beds  of  the  underlyin);  bricb-enrtli  (<v4'),  or  of  tho 
newer  (or  j-5}  seriea  aucuceding  the  principal  or  iilet  gravel,  that 
thf  moUuHcan  and  mammuliati  reroaina  brought  t^]  notice  t'rom  time 
to  time  huTe  been  obtained. 

It  would  cany  me  beyond  the  compass  of  this  paper  to  examine 
tlio  way  ill  which  the  beds  of  tbc  series  j-  5  bavo  be*n  foUowod  by 
the  denudation  of  tho  Woald  ;  but  all  will,  I  think,  admit  that,  if  it 
bo  evident  that  both  the  marine  {or  i-4)  portion  and  tho  Huviatile 
(.c  5)  portion  of  the  Thames  gravel  had  no  connexion  with  tho  present 
river  Thumea,  or  with  what  is  now  the  North  Sea,  but  wad  dis- 
eharged  towards  the  CbaJk  country,  then  tho  exeavution  of  the  Weald 
valley,  and  the  formation  of  tho  beds  within  it,  mu^t  be  of  posterior 
date.  In  proof  of  tliat  sequence  1  invito  those  who  are  sceptical 
upon  the  point  to  study  the  structure  and  position  of  the  gravel 
rthilii-cly  to  the  troutfh  eontaiii'ni'j  il,  and  to  submit  tho  mapping  and 
Btructure  of  it  shown  in  my  memoir  and  sun-ey  to  a  rigorous  and 
oxhauative  examination,  and  to  point  out  in  what  way  the  Bti'Uu- 
ture  and  position  of  the  gravel  ean  have  any  connexion  irith  the 
river  Thames  or  with  ittt  valley  na  it  opens  to  tho  North  Sea. 

A  settion  (fig..  14)  drawji  across  the  oastem  embouchure  of  the 
Thames-gravel  channel,  the  erahouchuro  of  tho  channel  of  the  East 
Essex  sheet,  and  that  of  the  channel  of  the  Canterbury -heights  gravel, 
as  the  three  originaUy  opened  to  the  sea  of  tho  south,  together  with 
tho  same  section,  as  it  now  appears  from  tho  break-up  and  denuda- 
tion, may  assist  in  rendering  tho  views  disouescd  more  intelligible*. 

In  the  memoir  I  have  endeavouroil,  by  pursuing  the  denudation 
from  stage  to  stag",  and  by  connecting  with  it  the  various  dctuohod 
bedb  of  Postglacial  gravel  occurring  in  the  area,  to  trace  the  mun- 
DOr  in  which  it  has  progressed  subsequently  to  the  breidi-up  of  tlio 
Thames  gravol  -,  and  in  doing  so  I  have  been  led  to  the  conclusion 
that  the  gravels  in  which  tho  fliut  implements  have,  up  to  this  time, 
been  found,  belong  to  a  stage  at  least  as  much  newer  tiian  tho 
Tiiames  beds  as  ibcse  are  newer  than  tlie  Glacial  clay  +,  notwith- 
standing that  theso  gravels,  in  Bedfordsliirc  and  west  Nori'olk,  hap- 
[len  to  occur  in  troughs  cut  doivn  from  the  Glacial  beds,  and  that  to 
a  small  depth  only,  when  eorapared  with  tho  trough  contaiiiing  the 
Thames  beds.  In  the  south  of  England,  as,  for  instance,  at  Salisbury, 
these  implement- gravels  occupy  that  position  which,  in  following 
the  denudation  Irom  its  commencement  in  the  Upper  Glacinl  clay 
through  the  Thames-gravel  series  into  the  Chalk  country,  indicates 
that  they  are  divided  from  the  latost  part  of  tho  Glacial  period  by  the 
interval  occupied  in  the  denudation  of  tho  Tertiary  beds  and  the 
t'halk  doivn  to  the  Lower  Cretaceous  formations  ;  for,  although  those 


k. 


•  1  am  indebted  lo  Mr.  Whilaker,  of  the  Geological  Surr^  (who  Iiss  mspptd 
"  pnt  of  dhpet  3  in  which  the  cHstem  portion  cf  tliia  secbon  ocirurs),  for  de- 

imd*  use  of  in  lh.it  portion  of  it. 
+  Of  oonr»o,  I  only  rel'er  lo  thy  inipl(!nn.*nl-p™velB  j/ef  iiinde  knoHn  ;  hereaflpr 
il  moj  bo  dipcoTered  that  man  wae  eoc^al  wilh  pwmo  tarlipr  crsvel-period ;  but 
Ht  prcMmt  none  of  tli0  bedi^  belonging  to  the  earlier  piurt  of  the  FiwtgUci&l  [leriod 
liavo  jipUIhI  flinl  implement?. 

VOL.  jilil. — PAill  1.  2w 
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gravels  occur  on  iho  Chalt  and  other  formations,  it  is  only  from 
ttuTitttilo  occupation  of  tliem, — the  sea,  the  recession  of  which  it  is 
that  I  traco,  having  at  this  timo  ceased  to  occupy  any  portion  of  the 

IChulk  countrj',  and  receded  to  the  inlets  represented  by  tho  bottom 
of  the  Woald  valley  in  tho  south,  by  thu  Oolitic  portions  of  tho  great 
Talloys  of  denudation  in  Tveslem  Wiltshire,  and  by  the  Lower  Lias 
valleys  of  tho  eastern  and  western  Hacks  of  the  Cotteswolds.  It  is 
to  tho  gradual  niveraol  of  the  country,  produced  hy  tho  continuous 
elevation  which  took  place  in  the  south  and  south-west  {as  tho 
dcuuilatioQ  proceeded  in  thoeo  directions),  and  which  on  the  east  coast 
brought  part  of  the  earliest  emerged  land,  represented  by  the  Glacial 
beds,  again  to  tho  sea-level,  that  tho  apparently  close  relutiunBhip  in 
position  borne  by  tho  implement 'gravels  to  those  beds  in  Itcdfordshiru 
and  west  Suffolk  is,  as  I  contend,  duo.  It  is  only  necessary  to  ob- 
serve, on  the  small'SCalo  map  of  tho  memoir,  tho  manner  in  which 
the  Ouso  valley  between  liiictingham  and  the  entry  of  tho  rivor 
upon  the  Fcn-country  has  been  denuded  through  the  Glacial  bods, 
and  in  which  it  ojiens  out  at  either  extremity  to  tho  early  Post- 
glacial sea,  to  perceive  that  the  denudation  of  this  valley  is  i]uilo 
iudepcndf-nt  of  tho  river  which  oceupios  it — although  in  places,  as 
nt  Uedford,  a  small  amount  of  denudation  has  been  effected  by 
the  river  when,  during  tho  im piemen t-gra vol  accumulation,  it  ntood 
at  a  higher  level  relatively  to  the  country  than  it  now  does,  and 
when  changes  of  level,  insignificant  in  comparison  with  those  I 
have  been  tracing,  look  place.  It  will,  I  think,  be  fonnd  that  the 
sequence  of  the  gravels,  as  interpreted  by  their  imsition  relatively 
to  the  progress  of  tho  denudation,  in  the  manner  shown  in  the 
memoir,  b  quite  in  accordance  with  the  evidence  afierded  by 
their  organic  remains,  as  for  as  this  has  yet  been  made  known,  and 
especially  with  the  disappearance  from  this  country  of  certain  forms 
of  mollusca,  such  as  the  Corbicalii  finviatUu  ;  and,  from  tho  late 
communication  of  Mr,  Dawkins  to  the  Society,  this  sequence  appeai-s 
to  bo  oijuaily  in  accordance  with  the  evidence  nfFortled  by  the  mam- 
malian remains ;  for,  although  I  am  compelled  to  dissent  from  the 
geoiogical  views  of  that  gentleman  inasmuch  as  he  supposes  the  beds 
of  the  Thames  valley  to  be  synchronous  with,  or  even  older  than  tho 
Upi>er  Glacial  clay),  yet  his  analysis  of  the  mammaUan  remains 
afforded  by  these  beds,  when  compared  with  those  yielded  by  tho 
implement- gravels,  affords  eWdcnco  of  an  older  fades.  Being  un- 
aware of  that  fact  until  long  after  I  had  been  led  to  an  opinion  of  the 
newer  age  of  the  implement-gravels  by  the  study  of  the  denudation, 
I  welcome  this  coucurrenco  of  testimony  more  than  if,  by  being  pre- 
1-iously  aware  of  it,  I  bad  been  inlluenced  by  it  in  seeking  the  ex- 
planudon  of  the  I'oiitglacial  structure. 

The  extensiro  reversal  of  the  drainage  throughout  the  area  is  one 
of  tho  principal  featuros  which  tho  progress  of  tho  denudation  eithi- 
bit« ;  and  the  fact  that  this  is  traceable  in  tho  valleys  of  rivers  that 
are  affluents  of  the  Thames,  and  in  the  western  valley  uf  tho  Oubc, 
becomes  important  on  account  of  the  special  features  exhibited  by 
the  former  at  its  eastern  extremity,  to  which  I  am  about  to  ulliide, 
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and  of  the  position  occupied  by  the  implomect-pniTela  in  the  lutteri 
to  which  I  hsTe  just  referred.  The  cose  of  the  Thames  river  is,  that 
east  of  London  it  has  heen  introduced  at  a  recent  period  oTer  a  Post- 
glacial land-surface,  represented  by  a  foreat  which  grew  upon  the 
gravels  of  the  series  -r  4  and  .t  5.  The  forest-heii  is  a  peat  almost 
exclusively  cumposod  of  the  twigs  and  leaves  of  trees,  in  which  the 
tree-tninkBgencrelly  lielliitin  immenBC  numhers.  At  tliebaseofthe 
poat,  however,  I  have  observed  stools  in  oue  or  two  ioBtances  rooteil 
into  the  gravel.  This  was  in  the  southern  outfall  sewer,  about  20 
feet  below  the  level  of  the  present  high-water  mark.  There  ia  oltsu 
evidence,  in  the  iinivenial  ocuurrc-nce  of  this  bed  imdur  the  nnUEbra 
between  the  mouth  of  the  I*a  and  Erith,  that  the  entire  bottom  of 
the  Thames  vallL-y  in  this  part  was  occupied  by  the  forest,  eo  that 
the  Thames  could  obtain  no  ui^cess  to  the  North  tics  but  by  passing 
over  it:  and  thisiswhutithus  done;  for  the  marsh-clay,  which  repre- 
seote  the  deposit  of  the  Thames  before  embankment,  has  corored 
tlie  forest  for  a  thickness  of  from  3  to  8  feet,  and  towards  the  upper 
volley  of  the  Lea  baa  overlapped  it,  bo  as  to  rest  on  the  gravel  ne»r 
Tottenham,  while  the  channel  into  which,  by  embankment,  the 
river  has  been  confined,  cuts  thi-ough  it,  ao  that  the  pout  and  the  treoa 
oome  out  at  low  water  on  either  bank.  Nothing  of  the  sort,  how- 
ever, occurs  in  the  valley  of  the  Thames -mouth,  which,  at  a  ]>eriod 
apparently  very  closely  coinciding  with  the  introduction  of  the  river, 
WHS  cut  through  the  dividing  ridge  of  Iho  Thames  and  Eset-Eseex 
gravel -troughs.  The  Thames  river  thus  occnpies  a  position  imply- 
ing that  relation  only  to  the  gravels  associated  with  it  which  London 
itself  beara — -namely,  one  of  introduction  at  n  lute  period  ;  and 
it  can  hardly  be  uareusonable  therefore  to  associute  its  origin  with 
that  reversal  which  nil  the  other  features  of  the  Postglacial  period 
conspire,  as  I  contend,  to  prove. 

It  will  be  found,  on  an  examination  of  the  region  occupied  by  the 
valley  of  the  Thames-mouth  and  its  allied  volley  of  the  Crouch  river, 
that  a  structure  esisis  there  which  is  very  anomalous  at  first  sight, 
but  which,  if  the  views  I  liave  put  forward  and  endeovoured  to  sub- 
stantiate in  the  memoir  are  well  founded,  is  altogether  in  harmony 
with  the  other  features  displayed  by  the  Thames  river.  We  ha*e 
in  it  the  evidence  of  a  very  recent  and  local  depression  and  cleva.lion, 
by  which  the  excavation  of  tlte  valleys  of  the  Crouch  and  Thames- 
mouth,  and  the  redcnudation  of  the  wouth  side  of  the  valley  of  the 
Elackwater  estuary,  have  been  effected.  Tho  block  of  land  thus  locally 
depressed  and  elevated  extends  frc-ni  tlie  south  side  of  tlie  BUck- 
waler  mouth  to  the  Medway ;  and  I  think  also  that  the  north  coast 
of  Kent  has  more  or  less  partaken  of  tlie  aatne  morement.  The  rvde- 
nudation  of  the  south  side  of  the  Blnok  water  estuary -valley,  and  the 
excavation  of  the  valleys  of  the  Crouch  and  ITiames-momli,  have 
been  unaccompanied  by  even  the  feeblest  trace  of  either  gravel  or 
brick-earth  ;  and  as  there  is  not  a  valley,  whose  denudation  we  troeo 
to  any  part  of  the  PoslK'acial  period,  as  old  as,  or  older  than,  the  im- 
plement-grave Is,  but  yields  some  deimsit  of  this  sort,  however  in$a£- 
aiticant,  wc  uro  aaturaUy  led  to  as.sign  the  excavation  of  tho  Tham(«- 
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month  aai  allied  vallevs  to  a  period  so  rwjent  ns  to  be  posterior  to 
all  grarel  or  brifk-furtli  accumulHtions.  It  is  impo^Hible  to  miike  the 
Btructure  exhibited  by  this  group  of  valleys  intelligible  without  the 
asiiatance  of  the  map  nnd  sections  given  in  the  inenioir :  but  the  fol- 
lowing seetion  at  Maidon  indicates  that  the  Blaekwater  there  occu- 
pies a  line  of  Postgliicial  dislocation,  on  the  south  of  which  on  eleva- 
tion accompanied  by  denudation  has  taken  place,  from  whioh  the 
north  side  has  escaped. 

Fig,  15. — Stdion  acrou  the  vaUty  nf 'he  BlacirwaUr  at  Maidon. 


liDp  of  diilooaljon  odd  ofthp  Rjvtr. 
1.  London  Clny.    2.  Middle  Glacisl  QreTel.    3.  Upper  Qladal  Clnj. 

This  dislocation  is  so  continuous  along  tlio  estuary,  that  at  its 
eastern  extremity,  at  Bradwell,  Ihe  Postglarial  vr  v/iUe;/-fiii-mid  Eait- 
Esifx  'jravd  is  at  a  huel  as  hiijh  (m,  aiid  cv/n  hiijhtr  Oiaii,  the  Glocinl 
httln  on  iht  ojiponile  side  of  fJit.  estiiaiy ;  albeit  that  Ibiw  gravel  is  coeval 
with  and  intimately  alhed  to  that  of  the  Thames,  which,  ns  I  haVG 
Bhomi,  resfa  in  a  trough  cut  down  (in  one  part  at  least)  to  a  depth 
of  600  feet  from  the  Glacial  beds.  Proprerly  to  apprehend  this 
anomalous  position  it  is  indiepcnsahle  that  the  grouping  of  the  beds 
ahould  be  studied  on  the  map. 

In  concJudiug  this  partial  epitome  of  the  structure  fsamined  in  the 
mannseript  memoir,  I  am  anxious  to  call  attention  to  two  thinga : 
one  is  that  the  Postglftcisl  structure  of  the  area  examined  appears 
to  me  to  be  at  variance  with  any  general  period  of  high-  and  low-level 
gravels,  the  exteiisivo  disturbnneea  prevailing  during  the  Poat- 
glaciul  denudation  having,  according  to  my  views,  placed  the  gravels 
at  all  elevations  quitu  irrespective  of  their  age.  llie  other  is  thut, 
if  these  views  are  well  founded,  the  valleys  withiji  the  area  thus 
examined  must  havobcen  wholly  formed  since  the  Upper  Glacial  clay*. 
Whatever  may  be  the  opinions  of  gcologistfl  ns  to  the  disputed  beds 
of  Lenbam  and  Paddleswortb,  few,  I  apprehend,  would  deny  that  the 
principal  part  of  the  denudation  which  bus  swept  so  much  of  the  Ter- 
tiary alratu  off  the  south  of  England,  be  the  period  of  it  when  it  may, 
has  been  common  alsi]  to  the  north  of  Frimce.  It  is  important  there- 
fore to  ascertain  wluit  has  been  the  point  corresponding  lo  the  northern 
brow  of  the  Thames  valley  from  which  Ibc  denudation  of  France  has 
descended.     Some  time  since  1. 1  called  attentiuu  to  an  identity  which 

•  Oce  or  two  I'Xirjilioua  onlj-  oiisl  lo  lliip  genprui  proptwilian,  and  where 
pregEnci&l  dt\pn4hiO(L«  arc  recogitizable  at^  piLwting  valJejA,  Qjie  of  these  is  Uio 
long  drj  valley  through  whieJi  the  railwaj  nina  from  Wolwjn  lo  HUtdtin- 

f   Ann.  and  Mag.  of  Nut.  Ilisl.,  IHI'A.  .InJ  wr.  vol.  liii.  p.  IW  tf  trjy. 
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appoflrod  to  rae  to  subsist  between  the  Loess  of  the  Belginn  Platenit 
aii(t  the  Upper  Glacial  clay  of  Englnnd,  and  between  the  yahles  Ac 
Campino  (which  the  Loess  ot'er-Jia  onrf  overlaps  mtithwards)  and  the 
Middle  Glacial  aands  of  England,  Mr,  Prestwich  regards  the  Locsa 
08  the  equivalent  of  the  brick-earths  of  the  Thames,  of  the  Somme, 
and  of  the  Seine  • ;  and  he  obserreB  that,  iilthongh  the  valleys  of 
Belgium  aro  cut  down  from  and  through  the  Loess,  this  deposit  is 
in  places  shut  in  by  higher  valleys.  Now  that  feature,  so  far  from 
being  one  of  distinction,  is  one  of  identity,  between  it  und  the  Upper 
Glacial  clay ;  for  although,  strictly  speaking,  every  valley  in  the 
neighbourhood  of  the  Glacial  clay  is  cut  down  from  it,  or  through  it, 
or  into  it,  yet  this  clay  baa  been  estensively  bedded  against  the  sides 
of  anterior  dopreesions  and  erosions,  of  wliith  the  area  of  the  Lower 
Bagshnt  eirnda  of  Essex,  as  illustrated  in  the  diagrams  figs.  1-3 
affords  an  instance.  My  knowledge  of  tho  Btruoturo  of  the  Loess  is 
not  derived  from  personal  examination,  but  from  the  description  of 
others,  such  as  M.  d'Archiac,  and  principally  from  a  study  of  the 
ndniirablo  geological  mapt  of  Belgium  of  tho  lato  M.  Dumont.  To 
one  fiirailinr  with  geological  mapping  the  latter  appears  to  convey 
a  more  perfect  idea  of  tho  structure  than  any  description ;  and  from 
it  we  see  that  a  great  denudation  has  deacoudod  from  the  brow  which 
the  Loesa  occupies  on  the  north  of  tho  ITcuae,  in  the  same  way  as  we  see 
that  the  Poslglacial  denudation  has  descended  from  the  brow  occupied 
by  the  Glacial  clay  on  the  north  of  the  Thames  ;  but  while  this  clay 
does  not  eroes  the  Thames,  tho  Loess  bos  a  few  outliers  on  tho  south 
of  the  Meuse,  just  as  occurs  with  the  Glacial  clay  on  the  west  of  tho 
Lea.  As  the  Post-glacial  denudation  of  England  must  to  some  ex- 
tent be  involved  with  that  of  Franco,  these  points  of  coincidence 
deserve,  I  think,  to  be  noticed  in  this  place. 

Note. 

In  his  paper,  in  tho  present  voluino  of  the  Jottmsl  (p.  109],  Ur.  Dnwkins  slotcn 
tbat  tho  truo  Bouidpr-plaj  Liea  in  the  bojfin  of  the  Roding.  af  well  as  in  thoco  of 
the  Blackwuler  anii  Cnlnp.  As  such  n  slalonifnt,  RoliiR  to  tlia  root  of  rlio  wholp 
(imatKin  of  l.lie  Glspial  and  Po.it^W-ial  iitruclorp  of  llie  Soulli-eoat  of  England, 
Hhuuldbe  nindeoiilyuponc^lciir  eridente.  I  applied  loMr.  Dnnkin^  lo  know  whpro 
such  ei-idpnoe  eoutd  ha  found.  In  replj,  in  tlie  cmb  of  Uio  Roding,  be  rcfcra  in 
proof  lo  the  Boulder-clBy  of  JJsTpstock.  Now,  if  mj  Surrey -nmpaiid  Itie  nection* 
traversing  tliia  doposit  be  referred  to,  i1  w^U  be  oiwn  tbat  thii  TalicvhHppennatono 
pari  to  Iraversff  one  of  those  deprciwion"  whose  stniotiu^  is  illnstrated  in  Ito 
di.igrams  figs.  1-3,  which  to  one  not  I'nniilinr  witli  the  u^hr-le  area  would  wmtpy 
an  liluaorj  improAiiion  of  tlie  Bouldor-claj  nuting  within  tho  brow  of  the  rallo;. 


•  Phil.  Trana,  ISfii.  According  to  my  views  tho  deposits  of  Iho  Seitio  anil 
Somme,  like  (lis  gravnla  of  Saliabiirj,  boiong  to  a  much  later  part,  of  tlio  Post- 
glocinl  period  limn  the  beds  of  tbe  Thames  rutloj . 

t  From  this  map  it  would  Bppear  tbit,  if  we  subelitute  ibff  Loess  fur  the 
Upper  ahieial  cLi;,  and  the  Sables  de  Compiiio  for  tlie  Middto  Qlecial,  thp 
diagrams  figs.  1-^,  woidd  represent  o,«  /nr  an  thne  Udn  are  ctmcerntd,  llieir 
piwition  on  the  aottli  of  I.be  Meiiae,  and  the  wn;  in  which  tho  valley  now  oocu- 
piort  by  littt  riser  i»  eiit  down  from  them.— Ihe  subjncent  deposits,  us  well  ta 
the  structure  lliey  Imvo  ncunired  from  thp  PiiM-ghicinl  dcnndntion,  being  of 
eouTM  quile  different  fcom  aujtlung  in  t)ic  Thames  I'egiou. 
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^Kothing,  boirefrr,  i>  cleutr  from  the  whale  map  than  that  the  Tallej  itself  had 
BO  euitance  wliatwTer  at  liie  period  of  tlie  Glncisl  daj.  In  [he  cane  of  the 
Staakwaler,  Mr.  Dnnkina  refers  inc  la  the  Uoulder-clay  of  IngaWetono.  BulU- 
bury.  ajid  MoUTiI'Draatng.  TlieAP  places  are  merr  than  ^flH  tniUsfrom  Iht  nearf^ 
rdt/e  a/fit  Ehrhentrr  cnUty '.  and  Lliej  form  Ihe  hinghla  oat  of  which  the  Tttlley 
or  the  Wid,  a  tribularj  of  thp  Chelmer,  Is  rut.  They  are  shown  in  mj  Surtej- 
map  to  occur  in  a  country  afTecIed  by  tlie  Blntetiirp  Bhown  in  fi^.  1-3.  Hod  the 
Boulder-clay  shown  in  the  centre  of  the  swtion  fig.  9,  howpver,  luien  referred  (o, 
there  would  lure  been  some  colour  for  Iheaaaertion  ;  but  1 1  mat  that  the  Htruct-urfl 
shown  in  that  section  hiw  been  auHlcienlly  oiplained  to  proTO  that  Lho  Glaoin.! 
clay  in  the  trough  of  arc  .1  dot*  not  owe  its  position  to  any  Preglucial  eii^lenco 
of  Ihs  Blactwator  Tallny,  which  for  a  few  miles  of  its  Uduree  has  ineorporalrd 
into  iljeir  a  port  of  are  3,  Jusl.  as  does  the  Roding.  for  some  two  miles,  at 
SsTealock  ineorponito  a  part  of  one  of  Ihe  depraesions  illniitmteid  by  figs.  1-3. 
In  th«  case  of  the  Colno  lalltiy,  Mr.  Dnwkina  tells  me  that  the  Boulder-elay 
"  Dooupies  a  very  large  area  ill  it«  and  ran  \v  fteen  in  llie  ralley  near  Colchester, 
immediatoly  oppoeilo  Leiden."  To  this,  all  llint  I  nceil  say  i',  that  I  can  find 
nothing  of  the  sort  there.  The  Tslloy  of  the  Colne  (which  is  fns>  from  allooni- 
pleiity  of  structure)  i«,  oppofito  Leiden,  nnd  near  Colclifsler,  occupied  in  itn 
biee  by  the  London  clay,  the  sides  beins  formed  by  th^  Middle  Olaoial  gntTel, 
while  the  Bo uldrr-clay  occupies  the  more  distant  nlnleau-eouDlry.  this  ralley  being 
limply  exearated  in  a  plal^u  of  L^pper  and  Middle  Qlacial  deposits. 

llaving  for  several  years  made  it  a  pj'hecia.l  objc-ct  ia  eianiine  tlie  stmctura  of 
these  vnlkya,  I  do  not  hesitate  toalRrm  in  the  moil  unqualified  manner  tliat  not 
only  thfl*j  lliroe  rivfr-vaUtyt,  but  etery  otlier  in  the  s-mth-i'SBt  of  England  to 
which  the  Upper  and  Uiddie  OJaeial  deposits  occur  suBlciently  nrar  to  afford 
positivo  eridenco  upon  lie  question,  hare  been  formed  anboequentlj  to  (ha 
Upper  Glacial  clay.  The  olcoptions  alluded  lo  in  a  previous  note  (pnge  416) 
refer  not  to  nrtr-vaneyt,  but  only  to  some  dry  depressi'ins.  But  while  that  is 
■o.  it  is  of  the  utmost  imporlnnee  lo  bear  In  mind  that  (here  nra  Boulder- 
chijs  in  the  East  of  Englnnd  cf  true  Talley  or  Postgbicial  oricin,  nnd  depo- 
sit^ alier  the  eicaTntion  of  the  Talleya  through  the  Upper  Glacial  clay.  Of 
this,  one  instance  affecting  the  Tare  rafley  ia  ^ren  by  Mr.  Harmer,  in  Uirr  23rd 
Tolume  of  the  Journn! ;  and  hs  informs  me  that  lie  \\ri»  found  the  same  thing 
In  the  Toilers  of  the  Gipping,  in  Stilfolk,  and  Tese  and  Chet,  in  Korfolk;  and  I 
hope,  in  eonjunclion  with  another  Fellow  of  the  Si)Oioty,  shortly  to  lay  before  it 
evidence  of  a  similar  Poatglacinl  or  Yalloy  Bonlder-clfljr  spreading  over  hundreds 
of  square  miles  and  wrapping  the  denuofd  edges  of  tlie  Upper  Glacial  clay  like 
a  cloth. 
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JVb((«  on  Iht  GEoi/)nY  of  iht  Valleib  of  tht  Upper  Part  of  iht  Rintn 
Tbign  and  iu  Ftedtrs.  By  G.  Wakeiso  Ormerod,  Esq.,  M.A., 
F-G.8. 

{Heul  Fpbruarr  20,  laiT*.) 
[Abridged.] 

A  HEUniB  on  "TUe  Bovcf  dopoBit,"  bj-  J.  H.  Koy,  Esq..  was  read 
before  the  Geological  Society  of  Loudon,  on  No%-eml>er  liUth,  ISfilt; 
ftnd  a  raeraoir  "  On  tKe  Ijgnite  and  Clays  of  Bovey  Trn.c(y,  Dcvon- 
eliire,"  by  W.  Pongelly,  Esq.,  was  read  before  the  Royal  Society 
November  Slat,  ISOIJ.  The  district  noticed  in  the  following  pages 
consiats  of  the  portions  of  the  valloys  of  tlie  Rirer  Teigu  and  its 
foedors,  that  he  north  of  that  deecribed  in  these  pajMsrs. 

Tho  Teign  is  formed  for  the  most  part  by  the  North  and  South 
TciguB.  the  Walla  Brook,  Easter  Brook,  and  Bovey  River, 

The  Sonlti  Teign  rises  near  Femwortby,  about  1400  feet  above 
the  sea  level  §,  and  joins  the  North  Teign  at  Leigh  Bridge. 

The  Nortli  Teign  rises  on  Dartmoor,  about  1600  feet  above  the  sea- 
level,  near  the  upper  end  of  a  volley  that  is  crossed  at  tta  western 
estremity  by  the  East  Dart ;  and  near  the  Tolmen,  1192  feet  above 
the  sea,  it  receives  the  Walla  Brook,  which  brings  the  drain^e  of 
an  extensive  granitic  district  to  the  north.  Both  theee  streams,  near 
and  at  tbeir  junction,  run  in  artificial  courses,  walled  nt  the  side 
with  blocks  of  granite,  and  cut  through  a  rising  bank,  the  diversion 
having  probably  been  made  by  tin-streamers  to  drain  the  broad  level 
that  occupicB  a  hollow  of  the  hilb  at  thia  point.  From  this  j.Iace 
the  North  Teign  runs  in  a  narrow  gorge  to  a  level  in  an  opfning  of 
the  hills  at  Gidley  Park,  where  it  receives  the  Blackattoo  Water. 
which  brings  the  drainage  of  a  district  containing,  in  the  distant 
part  near  Throwleigh,  the  edge  of  the  Carbunifuruus  beds ;  but  no 

*  Fur  the  nthor  cnnrniunicalioni  re&d  at  thij'  Evciiing-nieptrng  bW  p.  176. 
t  Qaiirl.  Journ,  Ow>J.  Soo.  vol.  lYiii.  p.  ft 
'    Pbil.  Tmiia.  ltlG2,  p.  1019. 

I  TliP  plcvnliniis,  fw*pl  when  olUwHisc  stnlfd,  arc  from  liaromet rital  inea- 
lUreluenU  tslien  bi  uiju'lT,  nnd  must  be  rsgnnlHl  as  oiei-L-lr  uppruiiniale. 
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fragments  from  thnt  formation  have  been  noticed  by  ma  (ilong  its 
coarse. 

The  point  of  the  bill  between  tie  North  and  South  Teigns,  at  their 
jtinetion  at  Leigh  Bridge,  fa/ies  up  stream,  and  is  covered  by  large 
mnaaes  of  grauite  piled  ou  each  other ;  near  this  place,  on  a  epur  from 
the  hill  on  the  right  of  the  Teign,  is  the  Putkie  Stone,  ft  transported 
block  of  granite  about  215  feet  long,  3  feet  8  inches  wide,  varying  in 
height  from  8  to  10  I'eot,  rounded  at  the  ends  and  angles,  and  hav- 
ing ou  the  top  a  rock-basin ;  it  rests  on  other  trarisjiorted  blocks,  and 
is  broken  obliquely  across  the  centre. 

Un  the  riglit,  a  short  distance  below  Clingford,  the  Teign  is  joined 
by  Week  Brook,  having  Yellura  on  its  left  bftnk  ;  Bugheod  is  on  the 
ridge  between  this  and  a  parallel  valley  which  extends  from  the  Teign 
at  Whiddon  Park  to  the  range,  near  Moreton  Hampstcad.  that  di- 
vides the  watershed  of  the  Teign  and  the  Bovcy  Brook.  The  course 
of  the  Teign  and  the  feeders  that  have  been  mentioned,  with  the 
eieeption  of  a  small  area  on  the  upper  part  of  one  of  the  branches 
of  Blackatton  water,  is  entirely  over  granite  ;  and  tlie  gravels  found, 
both  in  these  streams  and  in  the  tin-grounds,  as  well  as  the  "  con- 
lour  "  or  surface  gi-svels,  and  those  considered  to  Lave  been  deposited 
before  the  rcexcavatinn  of  tiieae  valleys,  and  here  called  "  Old  Gravel,'' 
down  to  the  place  where  the  Easter  Brook  joins  the  Teign  near  Do- 
gamarsh  Bridge,  are  composed  of  gmnttc  or  granitoid  rocks. 

The  upper  part  of  the  valley  of  the  Easter  Brook,  and  the  summit 
of  tlie  grentiT  part  of  the  high  ground  to  the  left  of  thnt  valley,  arc 
composed  of  Carboniferoas  rocks  ;  and  near  Parford  a  vein  of  por- 
phyry is  seen  ;  and  the  gravels  in  the  streams  and  tin-grounds  are 
of  granite  and  Carboniferous  rocks,  a  few  fragments  of  poqihyry 
occurring  with  them  in  the  lovrer  part  of  the  valley.  The  "  Old 
Gravel"  is  of  granite  or  granitoid  rock.  Alter  the  junction  of  the 
Easter  Brook  and  the  Teign,  fragments  of  Carboniferous  rocks  are 
miied  with  those  of  granite,  both  in  the  river-gravel  and  in  the 
tin-grounds.  The  next  parallel  and  adjacent  valley  to  the  north, 
that  of  the  Silkhouse  Brook  and  Drcn'steignton,  is  in  Carboniferoua 
there  found.  The  Teign  leaves  the  granite  for  ihe  Carboniferous 
strata  nt  a  gorge  between  Hunt's  Tor  and  Wbiddon  Park,  and  mns 
over  that  formation  by  Finglebridgc  (where  it  receives  the  Silkhoiiae 
Brook).  Clifford  Bridge,  and  Dunsford  Bridge  to  Chudleigh  Bridge, 
near  which  place  it  enters  on  the  Miocene  beds  of  the  Bovey  Clay. 

The  Bovey  Brook  flows  over  the  granite  until  it  enters  on  Ihe 
CarlHjtiiferous  rocks  near  Letford  Bridge,  where  it  receives  the  Wray 
Brook,  which  hIho  down  to  thai  place  has  flowed  over  the  granite; 
ncAT  Bovey  Trncey  the  joint  stream  enters  on  the  Bovey  Clay. 

The  granite  of  the  Dartmoor  district  is  stated  by  Sir  Henry  De 
la  Beebe*  to  be  of  more  recent  date  than  theCarbonifcrnna  rocks;  and 
Mr.  Vicury  and  Mr.  Pengelly  Lave  shown  the  eiistenee  of  pebbles 
of  granite  in  the  Sew  Ilcd  Sandstone  at  North  Tiiwton,  Sainjiford 
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(y'mirtenay,  and  HaMon*.  THp  granite  in  the  district  to  whieb  tbii 
pftjH-r  rtilates  ie  for  thy  moat  pnrt  coarse  and  large-gmiacd,  and  con- 
tains a  great  proportion  of  S(?horl,  which  occurs  both  disBeiuinated 
in  the  rock  and  in  distinct  nodules  and  veins.  The  ni^horl  varies 
very  much  in  character,  and  ruhellite  has  been  found  near  Chag- 
ford.  The  exaraiuation  of  tifly-three  veins  near  Ohogford  showed 
that  thirty-nine  ranged  in  directions  from  between  N.  and  E.  by  S. 
to  between  W.  and  W.  by  S.  No  mines  are  worked  on  the  granite 
near  Ch«j!:ford  ;  hut  several  lodes  of  tin  are  known  to  exist  there. 
Veins  of  porphyry  can  be  seeJi  by  the  side  of  the  road  from  Sandy 
Park  to  Purford,  and  near  the  atack-yard  at  Fordcr  near  Wliiddon 
Park, 

The  Carboniferous  beds  lying  to  the  north  of  the  Dartmoor  gra- 
nite ore  broken  up  by  frequent  disloeiitions,  and  arc  occuHionally 
contorffid;  the  amount  of  dip  is  very  variable,  the  direction  being 
northerly.  The  raiuends  gradually  cease  as  we  proceed  in  an  easterly 
direction  ;  thns,  of  the  principal  niinorals  there  found,  it  is  believed, 
that  "load"  and  "bismuth"  do  not  exist  to  the  east  of  Ivy  Tor; 
"copper,"  "garnet,"  and  "actinolito"  not  to  the  cast  of  Manor 
Mine  ut  Ramsleigh,  and  asinitc  not  to  the  east  of  n  dyke  of  "  fel- 
spathic  trap  "  near  Stone  Cross,  to  the  west  of  Drew steign ton.  A 
vein  of  manganese  was  worked  to  the  south  of  this  dyke ;  and  is  also 
found  near  the  village  of  Drcwsteignton.  With  these  exceptions, 
none  of  the  above  minenJs  are  known  to  the  east  of  the  dyke,  until 
lead  and  manganese  are  again  met  with  in  tho  close  vicinity  of 
greenstone  dykes,  near  Christow.  Beds  of  limestone  have  been 
worked  for  many  years  at  South  Tawton  and  Drews teign ton.  The 
only  fossil  animal  remains  found  are  those  of  tho  Posiiionia,  which 
are  met  with  at  South  Tawton  and  Drews  teign  ton.  At  Drcwsteignton 
and  Dunsford,  Oalamites  and  a  few  other  vegetable  remains  occur. 
Uuurt/,,  felsiiar,  lime,  and  b.iryta  arc  found  in  many  various  forms 
along  the  whole  north  edge  of  Dartmoor,  The  portion  of  the  Car- 
boniferous bods  Ij'ing  to  the  north  of  the  granite,  to  the  east  of  Stone 
Cross,  appears  to  be  free  from  intiuded  trap  dykes.  Teins  of  granite 
or  olvan  occur  occasionally  in  tho  Carboniferous  beds  ;  at  the  gorge 
of  the  Teign,  by  Hunt's  Tor  and  Whiddon  Park,  they  are  numerous; 
and,  since  the  eommiinication  of  a  paper  thereon  to  this  Society  f, 
other  veins  have  been  found  in  tho  same  vicinity.  The  newly  dis- 
covered veins  at  Hunt's  Tor  are  very  extensive:  and  being  at  the 
summit  of  the  Tor  a  natural  horizontal  section  is  seen;  in  the  18- 
feet-wido  vein  at  Sharpy  Tor  a  vertical  section  is  exposed ;  and 
these  two  places  afford  good  situations  fur  study.  The  veins  just 
noticed  vary  in  thickness  from  a  hair's  breadth  to  IS  feet ;  the  elvan 
or  granite  in  the  thin  veins  is  highly  crystalline  and  compact;  the 
felspar  crystals  in  tlio  central  part  of  tlio  wide  veins  are  large,  and 
diminish  in  si/o  towards  the  sides;  distinct  iryatidB  of  schorl  occa- 
sionally occur,  forming  small  dotted  lines  in  the  elvan  near  the  side 
of  the  vein,  and  sometimes  eryslnls  of  pchorl  jiriijwt  nearly  an  inch 
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,  into  tilt'  vein  at  right  angles  to  thv  eide.  Fragmcnls  frum 
goSniiig  Carboniferoua  lieds  nre  im bedded  in  the  dvftn ;  tlieao 

'  sometimes  not  quite  detached  from  the  nntivo  rot-k,  and  far  the 
most  purt  retain  the  imgles ;  in  the  larger  veins  the  odgea  arp  occa- 
KioniUly  ruiuided,  n^  if  the  mosB  had  nndergone  iittritioji ;  but  the  rock 
1  not  itppe&r  to  have  undergone  uuy  change.  Continuous  partings 
lioiiftlly  pnas  through  both  Iho  elvua  vein  and  the  adjacent  rock, 
and  such  a  purtiug  lius  been  foumi  filled  with  a  ihin  voiu  of  sehorl. 
The  elvaiL  veins  occasionally  cut  tho  qnarta  veins  of  the  Carboniferous 
beds. 

No  tniccB  of  undoubted  glacial  action  have  bt<en  f>ecn  in  this  dis~ 
trict.  In  examining  tho  gravels  a  Ijeijuunt  cause  of  error  exists  in 
the  prreut  simihirily  butween  the  disiiitegruled,  or  jiartiiilly  decayed 
portions  of  pianile  rock  in  ailii.  and  the  slightly  moved  angular 
fragment*  thai  foiTn  the  contour  or  eurfate-gravel ;  aod  as  a  gonerul 
rule  no  bed  ean  bo  regarded  as  a  "  grunitP  gravel "  which  does  not 
contain  frugmenta  that  htivo  been  evidently  rolled  or  transported. 
_ain,  the  rounded  form  of  blocks  of  granite  is  no  evidence  of  their 
nitig  been  transported,  as  the  gradual  decay  of  the  rock  not  un- 
freiiuently  exposcB  its  spheroidal  structure,  aiid  n  rounded  mass  is 
seen  which  at  first  sight  has  the  appearance  of  a  rolled  blo<'k.  As 
the  gravels  lying  at  the  bottom  of  tho  valleys  near  Dartmoor  have, 
it  is  believed,  been  ull  disturbed  in  the  process  of  streaming  for  tin, 
no  deductions  have  been  drawn  from  them.  In  the  gravela  that  will 
lie  noticed,  no  animal  and,  with  the  exception  of  the  trunks  of  trees 
found  in  one  instance  in  the  "  contour  gravel,"  novegetuble  remains 
have  been  found. 

Certain  small  detached  patches  of  gravel,  composed  of  fragments 
of  transported  rocks,  occur  on  tho  Carboniferous  beds  and  granite ; 
these  have  been  regarded  as  the  remains  of  beds  deposited  before 
the  reexcavation  of  tho  valleys,  and  are  here  called  the  "  Old  Ora- 
\ela,"  Proceeding  down  the  valley  of  the  Teign.  these  "  Old  frravclB" 
may  be  noticed  at  tho  following  places : — By  the  road-sido  above 
Uiiiley  Castle,  about  900  feet  above  the  sea-level,  angular  and 
rolled  blocks,  of  various  descriptions  of  granite  and  granitoid  rocks, 
aru  exposed  in  a  cutting,  and  are  partly  formed  into  a  conglomerate 
Ijy  a  bed  of  clay.  Near  the  bridge  in  Gidlej'  Park,  on  tlie  hill-aide  on 
the  left  bank  of  the  river,  about  680  feet  above  the  sea-level,  there  is 
a  dc[ioHil  formed  oi'  tine  granite  or  granitoid  gravel  mixed  with  rolled 
and  angular  fmgmcnts  of  trnnsporlod  granite  and  elvan,  the  deposit 
being  occaaioiially  in  lamina?,  and  tho  bed  exposed  about  25  feet 
in  thickness.  Beds  of  gravel  are  seen  in  tlie  section  in  the  river- 
hank  near  this  place  ;  but  it  ia  nneertnin  whether  theso  are  part  of 
the  last-named  bed.  On  the  left  or  western  side  of  the  valley  of  the 
Week  Brook,  near  Yellum  (Elm  of  the  Ordnance  Survey),  about  TOO 
feet  above  the  sea-level,  a  bed  of  "  Old  GravL-l"  composed  of  rolled 
and  angular  blocks  of  various  kinds  of  granite,  luurl):  rocks,  angular 
vein-stuff,  and  schorl  is  seen  ;  and  near  Bughead  (ftl6  feet  above  tho 
nea-levet)  similaj'  Iransfwrted  fragments,  overlying  a  bed  of  disinte- 
grated granite  in  irVu,  existed  in  a  cutting  by  the  aide  of  the  tugh- 
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way ;  and  similar  gravels  were  exposed  in  the  neighbourhood  near 
Slaneombc,  On  the  hill  east  of  Whiddon  Park,  in  a  field  north-west 
of  tlppercot  Farm,  and  by  the  side  of  the  higliway  eaat  of  the  same, 
about  840  feet  ahove  the  aoa-level,  there  are  deposits  of  angular 
and  rolled  fragments  of  granite,  schorl,  and  black  siljeeoiis  rein-stuff; 
and  on  the  opposHc  aide  of  the  Teign,  ngiunst  the  western  side  of 
Hunt'8  Tor,  there  are  coiisiderable  deposits  of  the  same  eharactor  con- 
taining lai^e  blocks  of  granite.  The  subjacent  rock  at  ail  the  above 
localities  is  granite. 

On  the  northern  side  of  the  valley  of  Eaater  Brook,  between  Shil- 
stono  Farm  (by  llradmere  Pool)  and  the  Drewsteignton  and  Oko- 
hampton  Road,  about  850  feet  above  the  sea-level,  the  "  Old  Graveb  " 
are  seen  in  a  bed,  about  five  feet  in  thickucss,  overlying  the  Carbo- 
niferous rocks  and  probably  also  the  adjoining  granite.  They  consist 
of  &ngmeut^  of  rolled  and  angular  granitic  and  schorlaccous  rocks  : 
near  the  surface  a  very  few  fi-agments  of  transported  Carboniferous 
rocks  occur ;  and  it  is  questionable  whether  the  last  are  part  of  the 
"  Old  "  or  of  tho  "  contour  "  gmvcl :  probably  they  are  of  the  later 
deposit.  At  a  quarry  near  Sandsgate  (about  750  feet  above  the  sea- 
level)  half  a  mile  south-west  of  Uradmero  Pool,  a  gravel,  jirobably 
the  "  (.)ld  Oravel."  is  deposited  on  the  surface  of  the  granite  rock, 
partly  in  fine  lamina;,  which  dip  at  an  angle  of  about  5°  N.N.W., 
showing  tho  direction  in  which  the  granite  has  been  elevated  since 
the  deposition  of  the  gravel.  Near  this  spot  and  in  the  adjoining 
Rushford  Woods,  and  skirting  the  Teign  to  the  goi^  at  Hunt's  Tor. 
many  boulders  occur,  mostly  of  granite,  but  occasionally  of  Car- 
honiferoua  rock  :  of  these  the  largest  is  a  gi'anite  block  in  Rushfoi-d 
wood,  about.lOfeetlong,  16  feet  high,  and  of  irregular  width,  weigh- 
ing about  200  tona. 

lirndmero  Pool  (70  feet  deep)  is  the  site  of  an  old  tin-stream 
work,  flooded  by  the  closing  of  the  adit  about  seventy  years  ago ;  and 
other  tin-grounds  have  been  worked  in  its  vicinity.  ITae  gravel  in 
the  tin-grounds  on  the  upper  part  of  the  Easter  Brook  consists  of 
fragments  of  Carbonifcroua  and  granitic  reeks ;  and  in  the  lower  part 
fragments  of  porphyritic  rocks  also  occur. 

At  Hunt's  Tor,  about  660  feet  above  the  sea,  and  200  above  the 
Teign,  the  Old  granitic  Gravels  are  exposed  on  the  westerly  side, 
and  cstend  nearly  to  the  summit  of  the  Tor,  and  consist,  it  is  be- 
lieved, entirely  of  granitic  rock  ;  fnigmenta  of  porphyritic  and  Car- 
boniferous rocks,  similar  to  those  found  in  the  contour-gravels  and 
in  tin-grounds  near  Parford,  to  the  west,  have  not  been  detected 
there.  The  eastern  side  of  Hunt's  Tor  is  granite,  save  where  it  joins 
Piddletoi!  Down,  where  it  is  formed  of  Carboniferous  rocks  traversed 
by  elvau  veins ;  and  the  slope  on  this  side  is  almost  entirely  covered 
by  fragments  of  Carboniferous  rocks.  Tho  width  of  the  gorge  from 
the  summit  of  Hunt's  Tor  to  the  point  in  Whiddon  Pai'k,  nearly  on 
the  same  level,  where  the  granite  and  Carboniferous  rocks  are  in  con- 
tact, is  about  21(0  yards.  On  tho  side  of  the  hills  sloping  down  to 
the  left  bank  of  the  Teign,  between  Hunt's  Tor  and  the  turn  to 
Clifford  Hiidgc,  granite  is  not  seen,  either  as  gravel  or  as  transported 
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^Hdoclu,  save  wLoro  auch  lie  aoar  tho  injccled  vcina  from  which  they 
^aro  ilfrivcd.  To  the  right  of  the  Toign,  tho  lino  of  boundary  holwcon 
the  grnnito  and  the  Ciirboniiorous  roclta  passes  to  the  south  of  Oi'an- 
brookFurm  ftorto  Hhort  distance  to  thesoulh  of  (he  boundary  us  marked 
on  the  Geological -Suni-y  map,  A  few  remains  of  '■  Old  Gravel''  and 
numerous  trauaportod  blocks  of  granite  are  seen  on  the  side  of  the 
hill  forming  the  eastern  side  of  the  TaUey,  extending  from  Whiddon 
Park  towards  Moreton ;  and  blocks  of  granite  lie  on  the  high  ground 
to  the  east  of  the  Bumniit  in  Whiddon  Park  and  Moreton  AVoods,  and 
are  scattered  on  the  slope  towards  the  Teign,  being  more  numerous  at 
the  top  of  tho  hill  than  near  the  river  ;  and  these  blocks  on  the  hill- 
(ndesoon  cease  entirely.  To  tho  east  of  C'ranbrook  CaBtle(1110  feet 
above  the  *eu-level)  near  Cranbcook  Farm,  and  near  Woostou  Custle, 
large  traniiported  blocks  of  granite  and  Carboniferous  rock  overlie  the 
Carboniferous  beds;  between  Wooston  Castle  and  Clifford  Bridge  the 
tranaported  blocks  are  of  Carboniferous  rock.  Near  ihe  cross  roada 
on  the  loft  bank  above  Clifford  Bridge,  on  tho  road  to  Fulford,  and  by 
the  side  of  the  road  to  Dunsford,  gravel  again  occurs,  at  tho  first  place 
formed  entirely  of  small  fragments  of  Carboniferous  rock,  mostly 
angular,  and  occaaioaally  cemented  together  by  oxide  of  iron  in  wliioh 
email  fragments  of  mica  eiiat — at  the  second  place  formed  of  angular 
fragments  of  Carboniferous  rock  of  rather  large  size,  and  a  ainglo 
block  of  hard  granite  (not  elvan),  which  was  14  inches  long  and 
5  inches  thick,  and  had  been  much  rolled.  These  becb  are  from  about 
2U  to  50  feet  above  the  Toign  (which  ia  there  about  300  feet  above  tho 
■ea-level),  and  probably  belong  to  tho  "  Old  Gravel."  As  the  present 
gravel  of  the  bed  of  tho  Toign  contaiiifi  near  tJiia  spot  a  proportion  of 
about  fifteen  fragments  of  granite  to  eighty-fivo  of  Carboniferous  rock. 

Kit  ia  evident  that  these  gravels  are  not  derived  from  that  source. 
Between  Clifford  Bridge  and  Uppcrcot  quarry,  near  tlbudleigh,  I  have 
not  found  traces  of  grarelo  ovcrlring  tlio  Carbdniferoua  rocks ;  and  iu 
that  quarry  there  is  a  deposit  composed  of  chalk -flints,  rolled  quarti, 
Greonsand,  iron  from  tho  Greensand,  rolled  black  eilieeous  pebbles, 
and  small  black  specks  which  appear  to  be  particles  of  schorl;  at 
Waddon  Barton  quarry,  in  tho  same  vicinity,  a  similar  gravel  is  mcn- 

■tionodby  SirH.  Dela  Boche*,aod  at  Rydon  quarry,  near  Kingsteign- 
■|on,  gravel  composed  of  similar  rocks  is  found  deposited  against  the 
&ee  of  an  ancient  cliff  or  escarpment.  Near  Chudloigh  Bridge  tho 
Miocene  beds  of  tho  Bovey  Clay  commence. 

Along  the  "Wray  Brook  and  Bovey  River  tho  hills  are  for  the  most 
port  BO  covered  with  herbage  and  wood  that  sections  are  not  often 
obtainable.  A  cutting  in  the  "  Sentry "  nt  Moreton  HampBlead, 
aboat  80  feet  from  tJie  Wray  Brook  (660  feet  above  the  sea-level), 
gives  a  section  of  floe  gravel  with  felspar,  schorl,  and  quartz  in  thin 
laminte  lying  nearly  horizontidly  ;  this  is  probably  "  Old  Gravel," 
though  the  point  is  not  certain.  Along  the  upper  part  of  the  Bovey 
Brook  and  its  feeders  no  "  Old  Gravel "  has  been  noticed.  On  the 
left  bank  of  the  Hayne  River,  about  a  mile  to  the  soulh-east  of  Ma- 
naton,  at  the  foot  of  the  Biddy  Hill,  granite  is  seen  m  situ,  and 
•  K*porl,  p.  410. 
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this  is  overlain  by  "  Old  Gravel "  consisting  of  wind,  rolled  grauilt 
in  bulls,  angular  frugnifnts  of  many  varieties  of  griiniU',  rolloU  schorl, 
ffogmentfi  of  veins  uf  sthorl,  and  coarse  ^anitoid  rocks,  but  contain- 
ing no  Carboniferous  rock,  nor  elvan  of  the  character  that  will  bo 
mentioned  hereafter.  Overlying  this  bed  and  near  the  top  of  tho 
hill  there  is  a  gravel  composed  for  the  most  part  of  angular  frag- 
menta  of  Carboniferous  rock,  and  a  smaller  proportion  of  a  hard  light 
elvan :  no  granite  of  any  desTijition  was  found  in  this  upper  gravel ; 
but  rolled  blocks  of  granite',  some  of  largo  size,  lie  over  it,  and  cover 
the  hill-sido.  The  construction  of  the  Newton  and  Morcton  Homp- 
Btead  Railway  has  espoaod  many  sections ;  these  are  through  grumlo 
as  far  aa  Rudge,  near  Lustleigh,  where  the  Carboniferous  beds  crop 
out,  traversed  by  veins  of  a  li(,'ht- coloured  speckled  elvan  ;  and  simi- 
lar veins  occur  lowci'  down  at  Knowle.  An  elvao  similar  to  this  is 
found  in  the  grnvcla  that  will  be  notii;ed  as  occurring  to  the  south 
of  this  point,  but  I  have  not  seen  it  to  the  north.  The  first  point  on 
the  Carboniferous  rocks  at  wliicb  the  gravels  arc  noticed  is  Yeo 
cutting ;  this  is  through  hard  Carboniferous  rock  crossed  by  a  dyke  of 
greenstone,  and  the  beds  are  overlain  by  a  gravel  compoaed  of  elvan 
and  small  fragments  of  granite  and  Carboniferous  rocks.  Yeo  Bridge- 
tutting  ia  through  the  Curboniferotis  beds,  which  are  overlain  by  a 
aimilar  gravel  4  foot  in  thickness,  covered  by  a  bed  about  '25  feet  in 
thickness  formed  of  soil,  email  angular  fragments  of  Carbociferona 
rook,  and  a  very  small  projtortion  of  granite,  but  not  containing  any 
fragments  of  elvan.  the  Hole's  Wood  cuttings,  Nus,  10,  9.  and  7, 
'  are  very  similar.  In  No.  S)  the  cutting  is  tbrough  the  Carboniferous 
rocks,  which  arc  overlain  bi-  gravel  composed  for  the  most  pari  of 
angular  fragraeuta  of  Carboniferous  rocks ;  a  considerable  part  of  the 
remainder  consists  of  fragmcjits  of  light- coloured  elvan,  nud  a  small 
portion  of  rolled  granite.  In  these  three  cuttings  large  masse*  of  the 
elvan,  rounded  at  tho  angles,  lie  at  the  base  of  tho  gravel  on  the 
Carboniferous  rock ;  one  block,  in  cutting  No.  7,  measured  4  ft.  S  in, 
long,  :i  ft.  wide,  and  4  ft.  thick  :  and  on  this  point  iheac  three  cut- 
tings differ  from  the  Yeo  sections.  ITiis  gravel  ia  covered  by  & 
contour-gravel  composed  mostly  of  fragments  of  angular  Carlionifo- 
rous  rocks  and  granite.  At  No.  8  cutting  the  gravel  is  dillerent 
from  that  at  7  and  El  cuttings ;  it  lies  upon  the  Carliouiferoua  rocks, 
and  is  composed  of  a  small  proportion  of  elvan  and  Carboniferous 
rocks,  both  in  email  fragments,  felspar  in  various  stages  of  decay, 
down  to  kaolin,  schorl,  rolled  quartz  pebbles  (occBsionally  of  large 
size),  black  siliceous  stones,  and  rolled  stones  formed  of  a  conglome- 
rate-breccia composed  of  angular  and  rolled  quartz,  eehorl,  felspar, 
and  rolled  and  angular  Carboniferous  rock,  all  in  sranll  fragments. 
The  couteals  of  this  breccia  vary  both  in  their  size  and  relative  pro- 
portion ;  they  are  occasionally  cemented  together  by  an  ochreous 
matter,  and  lime  has  not  been  detected.  This  breccia  has  not  been 
seen  at  any  other  place  along  the  line,  but  has  been  found  in  detached 
blocks  between  the  line  and  Plumley,  ae^ir  a  spot  at  which  octasion- 
ally  large  Hints  are  dug  uj)  ( Plumley  is  on  the  granite).  At  the 
northcily  end  of  this  cutting,  facing  up  the  valley  towards  the  nortli- 
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■west,  portions  of  tho  trnnka  of  two  trooa  were  found  in  upright  posi- 
tioDB,  buried  in  tho  superficial  contour-gravct,  whiiib,  aiinilar  in  iU 
nuturu  to  that  ntthelast-namod  cuttings,  rose  about  2  feet  above  their 
tops  and  Iny  bcneiith  them.  Tlio  krpieat  portion  was  i)  fuct  in  length, 
and  6  feet  OincheBin  girth;  the  wood  was  Bound,  and  tho  bnrk  was  on 
in  plttoos ;  tho  log  eoiiaistcd  of  the  lower  piirt  of  the  butt  of  the  tree 
with  tho  upper  part  of  tho  roots,  but  the  top  had  beeomo  worn  or  de- 
cayed so  as  lo  fonn  a  point.  Tho  cuttings  noticed  are  carried  througli 
spurs  projectiiig  from  the  hill-side  ;  and  tlie  lowest  grnve!  at  different 
cuttingy  (sitve  that  in  cutting  No.  y)  is  so  Himilar  that  these  outliora 
are  doubtless  tho  remaining  portions  of  a  once  continuous  bed ;  and 
the  same  contour -gravel  seems  to  have  been  deposited  over  the  whole 
of  that  hill-side.  These  lower  gravels,  except  that  in  Xo.  8  cutting, 
have  been  regarded  as  "  Old  Gravels."  To  tho  south  of  No.  6  cut- 
ting, tho  Borey  Brook  and  the  Ilailway  enter  upon  the  Uioceno  heda 
of  the  Bovey  Clay. 

Tin-streaming  has  been  carried  on  along  tho  vnlleys  of  the  Bovey 
and  its  feeders ;  a  miner's  pick  was  found  in  granite-gravel  (which 
previously  had  been  regarded  ns  undisturbed)  5  feet  below  the  sur- 
face, when  the  contractors  were  excavating  for  tho  foundations  of  the 
viaduct  at  Steward's  Hill,  about  three-quarters  of  a  mile  to  tho  south 
of  Jlorcton.  At  Wrny  Barton,  near  tho  same  place,  an  iron  hook  (so 
soft  when  found  that  it  could  bo  cut  by  a  kiiifo)  was  dug  up  amongst 
granite -gravel.  On  (he  surface,  along  the  district  of  the  Bovey  Itivor 
and  its  feeders,  though  almost  confined  witliin  tho  area  of  tho  gra- 
nite, transported  blocks  of  granite  occur  in  grent  profusion. 

Tho  position  of  these  gravels  shows  in  some  degree  the  directioa 
of  the  currents  at  the  time  when  their  deposition  took  place.  Thus  in 
tho  valley  of  tho  SiBdiouso  Brook,  in  the  Carboniferous  rocks  to  tho 
north  of  the  hills  forming  the  left  side  of  the  granitic  valleys  of  tho 
£astcr  Brook  and  the  Tcign,  no  traces  of  transported  graaito  in  any 
form  occur ;  whilst  iii  tho  eastern  parts  of  the  last-named  valleys,  to 
tho  south  of  that  line  of  hills,  both  triinsportod  blocks  of  granite  and 
Carboniferous  rock  appear;  and  at  Stone  I'ai'm,  near  the  summit  of  the 
ridge,  tho  edges  of  tho  beds  of  shaly  Carboniferous  rock  are  deflected, 
or  washed  down,  in  a  southerly  direction.  On  the  Carboniferous 
beds  to  the  east  of  the  granite,  transported  Mocks  of  granite  and 
Carhoniferoua  rocks  are  found ;  and,  as  seen  on  the  Newton  and 
Horeton  Hampstcad  Itailway,  fragments  of  granite  lie  on  the  Car- 
iMniferous  beds,  and  the  adjoming  hill -side,  liavingbecn  transported 
in  a  southerly  or  south-easterly  direction.  To  these  examples  of  the 
existence  of  a  gcnend  current  in  n  south-easterly  direction,  tho  gra- 
vel formed  of  elvan  and  Carbonilcrous  rock  at  lUddy  Hill  is  one 
exception  ;  tho  nearest  Carboniferous  rocks  to  that  place  in  a  north- 
erly direction  are  at  Hunt's  Tor,  distant  about  sis  roiles ;  and  had  this 
gravel  been  derived  llicuce,  fragments  would  probably  have  been 
deposited  in  the  inLLTvcning  country  ;  such,  however,  is  not  the  case ; 
and  as  the  fragmenis  aro  angular  aud  tho  rock  soft,  it  is  probable 
that  they  wore  derived  from  the  Carboniferous  beds  to  tho  south- 
west, on  tho  opposite  side  of  tho  valley,     Tho  substitution,  at  No.  8 
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cutting,  of  gravel  of  a  different  character  from  that  found  in  the  ad- 
joining cuttings,  which  had  doubtless  been  there  denuded,  points  to 
the  esiatenee  of  a  temporary  variation  in  the  current. 

The  question  as  to  the  manner  in  which  these  valleys  were  formed 
will  not  be  entered  upon,  save  as  to  the  portion  of  the  valley  of  the 
Teign  between  Uunt's  Tor  and  Clifford  Bridge.  The  sides  of  the 
valley  of  the  Tcign  and  its  tributaries  above  Hnnt'a  Tor  arc  for  the 
most  part  studded  thickly  with  the  remains  of  beds  of  gravel  of  dif- 
ferent aRes,  and  with  boulders  which  reach  up  io  the  summits  of  many 
of  the  hills;  aud  this  is  the  case  on  the  westerly  side  of  Hunt's  Tor,  and 
along  tho  lino  of  hills  extending  thence  to  the  south  by  "Whiddon 
Park.  Granite  boulders  extend  for  about  three  miles  along  tho 
high  ground  tit  tho  siminiit  of  tlie  hills,  to  the  right  of  the  Teign, 
bdow  Whiddon  Park,  overlying  both  tto  granite  and  Carboniferous 
rocks  ;  they  occur  also  on  the  hiU-eide,  on  the  right  of  the  valley 
only,  for  a  short  distance  below  Whiddon  Park,  On  tlio  left 
side  no  granite  boulders  occur;  and  no  granitic  or  other  gravel  has 
been  noticed  on  either  side  of  the  river  between  Whiddon  Park  and 
Hunt's  Tor  and  the  crook  of  tho  Teigu  near  Clifford  Bridge,  At 
tho  last-named  place  gravels  cempoaed  almost  entirely  of  Carbonife- 
rous rock  occur ;  and  tho  gravels  bctiveen  that  point  and  Chudleigh 
Bridge  differ  entirely  from  those  above  Hunt's  Tor,  Hud  the  nar- 
row valley  of  the  Teign  that  now  exists  between  Hunt's  Tor  and 
Clifford  Bridge  been  open  at  the  time  when  the  gravels  and  boulders 
were  deposited  against  the  western  side  of  that  Tor,  tho  cui'rent  that 
transported  them  iionld  doubtless  have  caused  a  continuation  of  tho 
deposit  for  at  least  a  short  distance  down  the  valley  over  the  Carbo- 
niferous rocks,  in  a  manner  similar  to  that  which  has  taken  place 
near  Bovey  Traeey;  but  here,  although  there  are  mnny  nooks  where 
the  grave!  would  probably  hnvo  been  preserved,  there  are  not  any 
traces  of  such  a  deposit  having  taken  place  ;  it  is  thercforo  su^ested 
that  the  gorge  bei-Tveen  Hunt's  Tor  and  Cliflbrd  Bridge  was  not  then 
open,  and  that  a  diBniptiou  of  the  Carboniferous  rocks  has  taken 
place  since  the  gravels  wore  deposited,  A  fault  of  100  feet,  men- 
tioned by  Mr.  Pongelly  as  existing  in  the  Lower  Hioccno  beds  ut 
Bovey  Traeey",  shows  that  down  to  a  comparatively  recent  geological 
period  disruptions  have  taken  place  in  a  neighbouring  part  of  Devon. 

Thelast  point  for  consideration  is  the  direction  in  which  the  streom 
or  current  would  have  passed  from  tho  hollow  lying  to  the  west  of 
Hnnt's  Tor,  if  an  opening  had  not  existed  betn-ecu  that  Tor  and  Clifford 
Bridge.  Tliere  probably  has  not  been  much  alteration  in  the  rela- 
tive elevations  ef  tho  different  ranges  of  high  ground  tliat  now  form 
the  boundaries  of  the  valleys  of  the  Teign  and  Bovey,  The  lowest 
hollow  on  the  high  ground  that  forms  tho  southera  boundary  of 
the  watershed  of  the  Teign,  between  Dorlmoor  and  the  west  end 
of  the  low  ridge  which  divides  that  sticam  and  Bovey  Brook,  near 
Morcton  Hampslead,  is  at  Boghead  (S15  feet  above  tlio  sca-Wel): 
the  lon-est  ou  the  high  ground  that  forms  a  similar  boundary  on  tho 
north  and  east  to  the  easteriy  end  of  tho  snmo  low  ridgu  (not 
•  Phil,  Xrans,  1802,  p.  103^ 
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including  tho  prt-aont  opening  nt  Hunt's  Tor)  is  789  foot  above 
the  sea-level,  and  is  on  tho  Carbomferoua  rocka  to  tho  eouth-wwft 
of  Drcwslcignton,  M-liero  no  trui'os  of  granite  boulders  oxiat.  Tlie 
ground  gradunllj-  falls  from  Dartmoor  to  thU  place,  and  then,  rising 
rapidly,  forms  tlio  bills  nt  Piddlotou  (S09  feet)  to  tho  enat  of 
Hunt's  Tor,  Cranbrook  Castle  (1110  feet),  and  the  range  extonding 
by  the  east  of  Moreton  to  tho  Wniy  Brook.  The  hoiglit  of  tho  ridge 
dividing  tho  watersheds  near  Mureton  at  the  easterly  end,  aa  taken 
by  tho  barometer,  is  722  feet,  and  at  the  wei^tcrly  end.  as  shown  by 
the  levels  of  the  Chogford  Extension  Ituilwoy,  b  71U  feet  above  tho 
Bca-level ;  and  until  the  opening  of  the  gorge  by  Hunt's  Tor,  the  ov(  r- 
flow  from  the  hollow,  now  Chagford  Valley,  would  have  passed  down 
Wray  Brook  to  Bovey  Tracey.  Mr.  Pcugolly  remorkB*  tliut  tho  clays 
and  sands  of  the  Bo  voy  deposit  were  curried  &om  Dartmoor  bycurrenta 
from  between  west  and  north-west ;  a  atream  passing  in  tho  way 
now  suggested  would  be  in  accordance  with  that  opinion.  But  had 
tho  valley  been  open  between  Hunt's  Tor  and  Cliil'ord  Bridge  a 
northerly  Btream  would  have  flowed  into  the  hollow  now  conlaiiung 
the  Bovey  bods  ;  and  Mr.  Pengclly  shows  that  such  a  current  did  not 
exist  until  the  dejiosition  of  "Tho  Head;"  and  between  the  true  Bovey 
deposit  and  that  bed  a  great  chronological  inter\-al  occurs, 

•  Phil.  TruiiB.  leOi,  (I,  Hm. 
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LIBRARY  OV  THE  GEOLOGICAL  SOCIETY, 
from  April  Itt  la  June  'M/i,  1307. 


I.  TRANSACTIONS  AND  JOURNALS. 

Pi-esenled  hij  Uu  rajJeetive  Sonetia  and  Editor*. 

American  Jouniiil  of  Science  and  Arta.     Second  Seiica.    Vol.  xliij. 
Nofl.  12S  &  129.     March  and  3Jay  1867. 

F.  v.  IlHyilen.— Eemurka  on  the  Cralnceoua  roclca  known  as  the 

Diiliofa  Group,  171. 
T.  B.  Hunt.— Objects  and  Mftbod  of  Mineralog;-,  203. 
J.  P.  Couke. — On  Orj'opliyllitc,  a  now  niiin'ral  specips  of  tho  Mica 

Family,  from  tli«  jirwiitu  of  Hockport,  MnsaiichuselL%  217. 
J.  Evftiis, — I'osBible  Ueolopiciil  Cause  of  Chiiagca  in  the  I'oaition  of 

the  \xin  of  the  Ir^rth's  Crust,  2^. 
F.  H,  Jleek. — Use  of  thi-  name  "  lluJson-iiver  group,"  25C 
.    Note  on  Bdlimirus I)aiiw,  from  the  Illinois  Coiil-ni'.'ii9ures,  2rj7. 

E,  Uillinge's  '  Catalogue  of  the  Silurian  Fossila  of  the  Isle  of  Anti- 
cos  ti,'  noticed,  250. 

T.  A.  Conrad.— Tertiary  fltrntn  of  Carolina,  2(10. 

T.  Conn. — \'olcanic  eruptione  in  Hawaii,  2(14, 

J.  D,  Whitney.— Silurian  rocks  i>f  Kevadft,  2(!7. 

C.  T.  Jackson. — .luidjEia  of  a  Jleteoric  Iron  from  Colorado,  2tS0. 

C  A,  White. — Drift-phenomena  of  Soulli-weslora  lovvn,  !H)1. 

A.  Arents.^ — Pai'tzite,  a  u«w  mineral,  ;J02. 

Palieoutological  PapL'ra  published  by  tho  Sinitlisoninn  Inntitution, 

noticed,  5li3. 
C.  U.  Shepard. — Cohnhuila  Jleteoric  Iron,  384. 

F.  B.  Meek. — New  genus  of  Fosaii  Crustacea,  304. 
A.  U.  'Worlheu. — Geological  Surrey  of  Illinois,  TiDiJ. 
Catalog^ucof  fHficial  lieporta  upon  Zoological  ynnejii  of  the  fiiitod 

States  and  UritiBh  ProvincEs,  ^00. 

An thropologicii!  Ik-Tic w.     Vol.  v.     Part:i.     No.  17.     April  1807. 
n,  11.  Collier.— Fosail  Human  Jn%-  froui  Suffoll.-,  221. 

Aiitliroiiologiciil  Society.     Journal.     Vol.  v.     Tiiii  2.     April  1SQ7. 
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AlhcnffiTim  Joiiraol.    Nos.  2033-2070.    April  to  June  1S67. 
Noticea  of  Meetings  of  Sdentilio  SooieticB,  &c. 
J.  Girnii. — EDci'uuthinonla  uf  ihu  Sfa  in  Norfolk,  i'lG. 

Both  Naturnl  History  and  Antlquariun  Pield  Club.    ProcteUiugs. 
No.  1.     1607. 
L.  JenjTiB. — Pbosphnlic  Nodules  olitnictd  in  tlio  Koatem  OmintioB,  l\ 

Berlin,     ^[onatsberieht  der  koaiglicli-prcuBsigchcn  Akadcmio  der 
Wiaaoascbaftra.     Dcceraber  lf?0(J. 

.    .     FuLnmry  and  llftreli  1807. 

Bo90. — Ueber  Darstellun-r  liryslallisirtpr  luirper  mittpUt  des  Liilit- 
iTiImjs  imd  iiliPt  Daraii-'ilun;.'  dvr  Tilausanre  lu  iliren  vtwtJiifdoiii^n 
allotropisthen  Ztislaoden,  120, 

.     Zeitselirilt  dor  doatschen  geologiachcn  Geaellflcbaft.     Vol. 

xviii.  Hc£te3  &  4.     CQIS. 

A.  Eicliter. — Aua  dem  Ibiirlngiarhen  Scliiefer)rebir^'p,  400  (2  plntiB). 

II.  Ftk. — Ui-biT  iliu  I'fitbuiislL'iatT  Quttrz^willin^',  ji!(.i. 

!■'.  Itoemer. — L'ebtr  dio  AufUadiini,'  duviiaisther  KalkstfinacliicLteu 

bfi  Sicivirrr.  ini  Kiiuipticlie  Pnk-n,  43^3. 
W.  Biilaclie. — Dip  Korallt'ii  dts  in>idtiuuUcbeu  Jiun-  unj  Kreidc- 

Gubiives,  4;W  (3  plates). 
G.  TOiti  lifllli.— Miupralogiach-geo^oslisclie  Fntginontu  aus  Ilalien, 

487  (3  plates). 
K.  Ton  Seebaca. — Vorliiufige  MitlheilLnE  ubpr  die  tvpieehen  Ver- 

Bchiedenlicitin  itn  Baa  dt-r  \' ullinno  and  iibijr  dt-rea  tfrsiicbe,  043. 
H.  Ec^k. — UeLer  dip  Auiliiulunfr  von  L'ontkvlipu  im  mittlei'en  Miia- 

chelkallie  bei  Iliiiiprsdurf,  0.50. 
F.  Uoemer.— Keauro  Buubacktangt'B  iibcr  dfts  ■\'orkomnifin  tnarinpr 

Conehvliea  in  dam  oberachleaisch-polnisclien  Sltiniohlpngelnrffi', 

(Ha. 

C.  RamnielBbei^. — Ueber  dia  Beatiramimg  dta  SclivrefaliiiBoas  iu 

Meteoritfia,  (iOl. 
A.  V.  Groddeck.— I'tfber  die  Ewgringe  des  nordweatlicUcn  Oberbanos, 

603  i3  platoa). 
Behm. — iJpber  die  llildung  des  imleren  Oderthali,  777. 
C.  Ranimt'l^burji. — Aaalysu  der  Ulitnmer  voa  Utii  und  Eaaton  and 

Bpmerkungen  liber  die  ZusamtncnseUting  der  KnJiglinuner  iibei- 

haupt,  807. 

.     ZoitBcbrift  fur  die  geBommtcn  Naturwiflscnathaftcu,     Vol. 

xxrii.     18G0. 

Bord 


C.  Giebel. — CSatiido  anhaltiiia,  n.  ep.  nua  der  Latdorfur  Bmankolilc,  1 
(2  pUiles). 

.     Vol.  xxviii.     ISGO. 

U.  Biinaeiater.^ — Kinljio  Bctaerkaiigpa  iibcrdicim  Mascara  xii  Buenos 

Aire?  bcfindlipln-u  (.llyptodonai-lea,  ISM. 
C.  Giebel. — To^odmi  Hiinm-iiliiri  soil  Butnos  Aires,  13i  (plutej. 

Bordeaux.     Memoirea  do  la  Societc  dcs  Scipncoa  PhjBtrjues  et  Natu- 
rclles.     Vol.  i.     ^  Ciihior.     1S55. 
Uelbds. — Essai  d'ano  description  (rfolo|nqiio  du  Bassin  do  I'.Vdoar, 
saivi  do  coiisidL^rations  aiu'  Tnga  el  lo  claasenieut  dca  letrains  uiim- 
mulitii^iics,  i!(}5. 
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Bordetiux.     Memoires  do  la  Bocieto  des  Sciences  Pliysiquea  ot  NatB- 
rollca.     Vol.  ii.     1"  &  2'  Cuhiers.     lS(il-fJ3. 

.     .     Vol.  iii.     1- &  2- Cahicr.     1865. 


J.  P.  Pratt. — Itochewlioa  analytiques  sur  un  Miuernl  grapliiti»de,  152. 
.     .     Vol.  iv.     1"  ^j  2=  Cahior.     1800. 

Calcutta.     JourniJ  of  tho  Asiatic  Society  of  Bengal.    Part  I.    No.  &. 
1800. 

.     ,     Part  II.     No.  3.     ISeO. 

A.  M.  Verchfire, — Geology  of  Kaihrnir,  the  Wustam  Himalaja,  and 
the  Wghaii  Wountajna,  1511  (pinto). 

Proccc'diugB  of  tUc  Asiatic  Society  of  Bengal.    1860.  Noa. 


4-12,  April  to  Decomber. 

.    .     1867.    No.  1,  January. 

Caiiadiait  JouriiaJ,     Now  Series.    Vol.  si.     No.  03.     January  1867. 

Canadian  Naturalist  and  Geologist.    Now  Soriee.    Vol.  iU.    No.  2, 

December  1866. 
GiiTubel. — Eozoon  in  the  Lniirentjun  Rocka  of  Bararin,  81  (plate). 
T.  S.  Hunt— (Jbjecta  and  Method  of  Mineralogy,  110. 

.     Un  the  Primeval  Atmospliere,  117. 

J.  HbII. — Qeologicnl  Btructurc  of  the  soiithcm  pBit  of  Minneiiota,  130. 

T.  S.  Hunt.— Pelrolwm,  121. 

.     Lnurentinn  limestones  and  tbcir  Mineralogy,  1-3. 

Catania.     Atti  dell'  Aceademia  Giocniu  di  Scienze  natural!.     Sucond . 
Series.     Vol.  xs.     1865. 
A.  Longo.— Sagpo  di  geolopn  filosofien,  l.'ji. 
C.  Oemmellaro.^Nota  pui  Vulcani  estinli  del  Val  di  Nolo,  185, 
G.  G.  OeinincUiiro. — Sullo  Capri iiellidi  dcU'  ippuritico  do'  dintomi  lU 

Palermo,  187. 
A,  Antdos, — Deacrizione  di  alcuni  reati  fosaili  di  grand!  miunmifcii 

rinvenuli  in  Sicilin,  preccduta  da  nlcune  considetSKioni  sol  mam- 

mifori  viventi  c  foHsih  in  genernle  o  su  qiicUi  della  Sicilin  in  parli- 

eolare,  381, 

Chemical  News  and  Journal  of  Physical  Science.   Vol.  xi-.    Nob.  383- 
■      305.     April  to  Juno  18(17, 

Nolicca  of  ifeoliuga  of  Seienifio  Societies,  itc. 

How. — Natroborocnidte,  li.'3,  214. 

J.  W.  Younjr. — j\iialjpis  of  a  fossil ifuroua  limealonc  contiiiiiin);  a 

Magnesian  SilicnU',  10:!. 
Iridium  in  Citnadn,  207. 

AV.  OiUing.^C las' iti ration  <if  Nnlivo  Silienfps,  2.'in. 
T.  S.  limit. — Chemistry  of  the  Primeial  Earth,  31o, 

Chemical  Society,    Journal.    Second  Series,    Vol.  v.    Nos.  52-64. 
April  to  Juno  1^17. 

CoUieiy  Guardian.     Vol.  xiii,     Noa.  SST-aiO.     April  to  Juno  180". 
A.  Bnasett.— Coal-field  of  Newport,  y2.1. 
W.  W.  Smytb.— Lectures  ou  Mining,  34{',  875,  3D0,  441,  462,  536. 
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[CottcawolJ  Katuraliats'  Field  Club.     ProcL-edinga  for  1865. 

It.  Etln'rid^.— I'hysical  Structure  of  tho  Northora  Part  of  IheSristul 

Coai-bnain.  28  (iasp). 

.     Khwtic  Bella  nl  Aust  ClifT,  13. 

L.  Kennedy. — Occ\]JT(inc6  ot  Aneulacn-as  annulalui  in  BorsetBliire,  54. 
E.W.Witfhell.— Section  of  tho  Lias  nod  Iteti'nt  Deposits  at  Stioud, 

66. 
T.  Wright.— Notes  on  Ckeve  IIill  Section,  00  (plate). 

fDrosdcn.     Sitxungabcriciitc  dor  n a turwiasensRhrift lichen  Gosellachaft 
Isis  in  Dresden.     1360.     Noa.  10-1^.     Ootobcr  to  December. . 

.     Vorhandlimgon   dfr  kaiaerb'chen  Loopoidino-Carolinischen 

deutschcnAkndomiudcrXntiirforBcher.  VoLaxxii.  Abth.2.  18H7. 

Ooologipal  MogfizinD.     Vol.  iv.     Kos.  34-30.     April  to  June  1S67. 

F.  M'Cov.^OcciUTenco   of  Squalndim    in    the  Tertiary   Strata   of 
Victona,  145  (pinle), 

W.  Corruthera.— Aroideoua  Fniit  from  the  Stonealield  Slate,  140 

(pkte). 
J.  Povmc—Oicin'/tpU  from  the  Old  Red  Sandfitone,  147. 
E.  Rnv  Lnnkester. — Didmnatpii  Grimlrodi,  n  new  genus  of  Fishes, 

152"(plale). 
J.  SauLdeni. — Oeolotfy  of  South  Bedfordshire,  154. 
J.  Oimn.— Anglo- Belgian  Basin,  158. 

Ansted's 'I'hvaicalGeogmpliy  and  GooloBTof  Leicester,' not!  ced,162, 
A.  B.  Wynnu's  '  Geology  of  tne  laluud  of  IJomhnv,'  noticed,  llM). 
Moclaren's  '  Geology  of  Fife  and  tlie  LothinnB,'  ^nd  edition,  noticod, 

160. 
0.  Fisher.— Ai^es  of  the  "Trail"  and"  Wnrp,"  103. 
W.  Carrutliers.— CveaJenu  Stem  from  Pottou,  Ileds,  199  (plate). 
J.  W.  SaJter.— Hnv  IliU  Sandst^jue,  201. 

G.  Greenwood. — Vallt>)'-1«rraces,  205  (plute). 
BUlings's  '  Silurinn  Fossils  of  Anticoati,  notiwid,  212. 
G.  W.  Traill's  'Trealiso  on  Quartz  and  Opal,'  noticed,  214. 
G.  Maw. — Distribution  of  White  Ctoya  and  Sands  subjacent  to  the 

BouWer-clay.     Part  1.,  24!. 
D.  C.  Daviea.— Bed  of  Pliosiiliate  of  Lime  near  Llaniyllin,  N.  Wtdes, 

m. 

W.  Kiuff. — Some  Perforated  Patoraoio  Spirifera,  25-3. 

II.  A.  Nieholflon. — New  Genus  of  Graptofites,  2&U  (plat«). 

Anited'fl  '  Physical  Guograpliy,'  uotjci-d,  ^(W. 

^'an  IHest's  '  lUiira  anil  its  Tin  Stream- works,'  noliced,  270. 

Notices  of  Jleraoirs,  ItiO,  21  n.  21^, 

Reports  and  Procfcdins.-a.  Ili7,  215,  272. 
I  Correspondence,  176,  22.5,  276, 

'  JMiseeltaneous,  101,  240,  288, 

Obituary,  102,  28H, 

Gcolosicul  and  Nstural- History  Rciiertory.     Nos.  23-25.     April  lo 
June  1867. 

R.  Tate. — Lio&sic  AlTiniliea  of  tho  Aiiumta-cuntoHa  series,  304 
Bin(i;raphica!  Notict-s,  .S6P, 
Nolfls  and  Queries,  300. 

Gieascn.     Zwiilfter  Bericht  der  oborhosaiscben  Ucsellschait  fiir  Natur- 
utid  Hcilkunde.     1867. 
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SOXATIOXa, 


Hcicli'llerp.    Terhnndlungen  des  nalurhietoristh-mediziiUBthciiTcr- 

cina.     Vol.  iv.     rial  4.     1807. 
C.  W,  C.  FucliE.— I-'eber  dna  Mademnerlhal,  102. 

Institution  of  Civil  Engineers.     ALslrncta  of  Proceedings.     Pcetitpu 
1866-67.    Noa.y-12. 

Intellectual  Observer.    Vol.  xl.     Kos.  63-05.     April  to  Jane  1667. 

Notices  of  Mcetinfrs  of  Peiontilic  Socictits,  &c. 

"\V.  C  ami  tilers. — (Iraptolitvs:  Iheir  alriiclure  nnd  Bvstematic  poatieii, 
283,  Sffi  (2  plntos). 

Lausanne.     Bulletin  do  la  Soeietii  VaudoiBe  dcs  Sciences  Nalurcllc?. 
Vol.  ix.     Kos.  5.5  i  56.     1800. 

E.  Renevier. — Notice  gfiologique  eur  Ics  cuvirons  Ue  Chevillt,  1C5 

(2  plales^. 
I'icfet  et  IteneviiT. — Cfiphalopodes  do  C'heiillo,  117  (.3  plnteg). 
A.  Morlol. — Notes  eur  In  trauclLfie  dii  cone  de  la  Tiiiii're,  152, 
J.  de  lit  Iliirpe.- — luveatignlions  giJolognqiies  a  la  tourcu  dta  Catix, 

167  (pliile). 
A.  Workit.^ — Le  roc  poll  de  Chillon,  250. 

I.eed3  Philoflopliical  and  Literary  Society.    Annual  Report  for  18C5- 
00. 

Report  of  the  Proceedings  of  tlic  Geological  and  Polytecluiic 


Sotiety  of  the  West  Hiding  of  Yorkahire.     lS05-6(t. 

11.  C.  Sorby. — On  Impressed  LinieEtono  I'tlibles,  as  Illustrating  a 

New  I'rinciplo  in  Cliemical  (Jcolcipj-,  45!*. 
W.  B.  Dawltins. — Pleittoeeue  ManmiBls  of  Yoiksbire,  602. 

Linnoan  Society.     Journal.     Vol,  ix.     Botany.     Ko.  39,     1S67, 

London,  Edinburgh,  and  Dublin  Philosophical  Yugazine,     Fourth 
Series,    ^'ol.  xsxiii.     No9.  223-225.    Ajiril  to  Juno  1807,    From 
Dr.  W.  Frauds,  F.a.S,  4-e. 
0.  Maw.— €onf.olidnlcd  Blocks  iu  the  Drift  of  Piifliilk,  314. 

,     Chemical  Anntvses  of  liirii'fiated  Strata,  315. 

How. — Mineralopv  of  Nova  Scolia,  330. 

It.  Tale.— Jumssie  Fauna  and  Hohl  of  South  Afiieft,  .SCO. 

O,  Fisher. — Helnlion  of  the  Chillesford  Ueda  to  the  Fluvio-uiniinu 

Cra>-.  .10*1. 
J.  CroU. — Change  in  the  Obliquity  of  the  Fcliptic,  Its  Influence  on  1  ha 
Climate  of  the  Pelar  Itegions  and  oa  the  Level  of  the  Sea,  426. 

London  Bevicw.     VoL  xiv.     Kos.  353-305.     April  \q  June  1867. 

Longman's  Notes  on  Books.     Vol.  iii.     No.  49.     liny  31,  1S67. 

JIanehester  Geological  Society.     Transactions.    Vol.  ri.    Parts  5-7. 
1807, 
E.  IV.  Hinnev. — Excursion  to  Dieley,  lO.f. 
J.  Aitktii.— l!fine-bfds  at  Lyme  HeRis  and  Ludlow,  107. 
E.  l\'iIlianison. — Oeology  ol'  Parahiba  and  Pemaiubuco, 

Mendicity  Society,     4(ith  Iteport.     1867. 
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r       Uunicb.    Sitzungsbcrichte  dcr  kiiiiigl.-liayer.  AkaJcmie  der  Wisson- 
^      schaftcn.     180(i.     Vol.  u.  Hi-fte  2-4. 

^B  Gilmbel. — Uebec  nciic  FiiadBtcUeii  you  GosauscUicltten  und  Vileer* 

^B  Kolk  ^m  Eeicbtnlmll,  158. 

" .     1867.    Vol.  i.  Eeft*  1-3. 

PalKuntographicfll  Rodcty.    JXonographa  of  British  FosaUa.  Vul.  xx., 
for  tho  year  1S68,     1807. 

r.  Martin  Diinmn. — A  Hcaogrnuh  of  the  Brilisli  Fossil  Corals.    2nd 

Serii'B.     I'nrt  iv.  No.  1.  (II  plates). 
Tboraaa  Uiividson. — A  Monoirrapli  of  the  Brilisli  FosBil  IlrDclii(']iodtt. 

Pfut  vii.  The  Silurimi  ]!iwhiopi«la.     No.  2.  ( 10  tiktcs). 
J.W.  Sal  tor.- — A  Monojrrapli  nrUrili,''li  Tiilobites.    1  art  iv.  (0  plates). 
John  Phillips. — A  Mouofpaph  of  Brilish  Bekinnilidie,    Pnvt  iii.  (13 

plates). 

Palerrao.     Gionmle  di  Scienzc  NntaroU  cd  EconomicLo.     Vol,  ii, 
FiUK.  2-4.     18G6. 

G.  O.  CJemmellaM. — Kniirida  o  ITrriti'da  del  leneno  puxoamco  del 
Mord  di  Sieilia,  101)  (2  plates). 

Paris.     Aimalca  dea  Minos,     Vol,  k.  Livr,  5.     1806. 

E.  f  Juilleiiun, — Notieo  sur  uiie  explurntiou  giJologic[uo  n  BIndngascar 

pendnut  rnimiSe  16(xi,  l'T7. 
Maillnrd,— Gisementa  stauDifTres  du  Litaoivain,  321. 

-.     Bulletin   de  la  Soeidtd  Gdalogique   do  Franco.     2*  Bono, 

Vol,  ssiv.  FcuUlea  9-10.     18(i7. 

Eeboui. — lieehcrehea  arrliiiologiques  ct  paltSontolopques  foites  dans 

rinti'rioiir  de  Paris,  IM. 
E.  .Tnequot. — Siir  Is  compneition  ct  eur  IVijre  dee  RSaises  qui,  dana  la 

PiJninsido  iberique,  e^pan-ut  la  fomialion  carhouifero  dta  d^pOta 

juniasiques,  133. 
A.  Gaud^.— Sur  Ics  iustninienia  liumaina  et  les  oasemonts  d'ani- 

mniix  trouri!9  par  MM.  Martin  et  Kcboui  dans  lo  terrain  quater- 

naire  de  Paris,  147. 

E.  OouhurL^Note  stir  lo  ealcaire  do  Provins^  1.54. 
J.  Delonoiie. — De  I'cxistenGo  do  detL-c  laue^  distinct^  dane  Ic  nord  de 

la  France,  IfiO. 
T.  librny. — Sur  lo  terrain  d'lJbouIettienl  siir  lea  pentoB,  et  enx  una 

noHiellc  piplicnlion  de  ranonialio  de  Potit-Co?iir,  172. 
11.  Tnmbook. — Note  siir  I'etace  pnrtlBndien  du  la  Ilantc-Mamo  ct  son 

pamlltdiBme  avuc  celiii  du  BoulrinnaiH,  1S7. 
P.  Mstherfin. — Note  sur  leg  depots  lertiaires  du  MMoc  et  dea  onvi- 

rona  de  Blaye,  etc.,  107. 
A.  de  Lapparent. — Note  aiir  la^olope  du  pnjs  da  Bray,  226  ('plate). 
Thonia.'. — Note  sui  tme  niacboire  infedeUTB  de  UbinoeiStoe  de  rcotena 

flupi'i-ii'ur  du  Tarn,  2.55  (plale). 

F.  Onrrigou. — Considernliona  penSralea  but  I'tftude  dea  eaux  nunfi- 
rales. — QiJologie  de  la  station  thermalt>  d"Ai  (Ari^gt'),245  (plate). 

.     Societi!  G(?oltigi*juc  do  Fruncp.     List  of  Members.     1800. 

Philadtdphia.     Jotirnni  of  tlio  Acadi'my  of  Hatural  Stiencea,     Kew 
BericB,     Vol.vi.  Parti.     1866, 
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Philndulphia.     Proeeodinga  of  the  Aoadenij  of  Natural  S«uciioiml 
1S66. 

I.  Lpb. — 8anie  mi-mliers  af  Iht*  FnldHpar  Family,  110. 

F.  li.  Meek  iiud  .V.  II.  Wortlieu. — PaJwontolofry  uf  llliuoia  and  oilier 

■Western  States,  2">1. 
E.  I),  t'opi'. — i.i'igiintie  extinct  Dinosaur  from  tie  Cretaceous  gieen- 

Band  of  New  Jersey,  1'75. 

E.  L.  Bertlioud.— Hot  apringa  of  Soda  Creek,  312, 

Photoftraphio  Journal.     Vol.  sii.     Nos.  180-182.     April  to  June 

lSfi7. 

Quarterly  Journal  of  Microscopical  Science.  New  Series.  Vol.  xv. 
No.  213.     April  1867. 

Quarterly  Journal  of  Science.     Vol,  iv.     No.  14.     April  1867. 
C'liroaicloa  of  Science,  21G. 

Eoyat  Oei^apliical  Society.    Proceedings,    Vol.  xi.    No.  2,    1867. 

Koyd  Institution  of  Great  Britain.     Proceedings.     Vol.  v.  Part  1. 

1867. 

lloyal  Society.     Proceedings.     Vol.  xv.     Nos.  01-03.     1867. 

P.  Mnrtiii  Duucoii. — On  Hie  gi<ncTa  JTeicrop/iy Ilia,  Sallerth/ia,  Faiiro- 

egeliis,iuid  AalemnmUia,  4(W. 
W,  B.  CarpeBtui', — Structure  nnJ  iVfUmLiea  of  Eo^oon  Canaihiae,  503. 
W,  Boyd  iJftwkins. — Ovibot  monchatm,  51(5. 

Society  of  Arts.  Jouraal.  Vol.  xv.  Nos.  750-7G2.  April  to  June 
1867. 

Notices  of  Mcotinn  of  Scientific  Socictieii,  Ac.  ^- 

J.  B.  Denton. — Water-supply  of  the  Metropolis,  40C.  ^| 

Toign  Nutiuralists'  Field-ciub.  Report  of  tlio  Procoodlngs  for  the 
year  ISGC,  and  List  of  Members.  1867.  From  O.  W.  Ofmeivtl, 
Esq.,  F.O.S.  ^. 

Vienna.  AnKciRcr  der  kaiaeriichcn  Akadomia  dor  "Wissenscbaftcn, 
Julirgang  1667.     Nos.  8-15. 

F.  Knrrer. — Ciesammelte  Beitrn^  zur  Foraniinifcrcnfaona  in  Oeslor- 
reich,  1.12. 

C.  F.  T.  Ettingskauaen. — Fossile  Flora  dea  Tertifiibeckona  von  Biliu, 
0L>. 

,     Si tzungsberi elite  der  kalserliclicn  Akadcmie  dor  Wissonscliaf- 

tcn.     Vol.  liv.     Y.miv  Ablht-ilunj.     Ilrfte  2  &  3.     1866-67. 

E.  Suess. — UnlerBuchiuif.'en  Ulitr  den  Clinralrter  der  iiaterrciohiselii'a 

TertiiimblimerunLren,  218. 
v.  Zephamrick.^JliQernlo^sche  Mittheilunfjen,  273  fplate). 
f^nger. — NotiK  iiber  foaaile  IlbUer  aus  AbTsainion,  S8()  (plate). 
Kncr. — Die  I'o^silcn  FiiMiho  der  AspLidtscliiefer  Ton  Sccteld  in  Tirol, 
303  (0  pUte.^. 
^    Tsebermaa, — Lobar  don  Silberkit's,  342  (plate). 
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Vienna.     Kitzang^boTicbto  dcr  kaUerlichon  Alu^cmia  dor  Wissca- 
Buhaftoa.     Vol.  liv,     Zweito  AUtheUmig.     Hot"Ui  1-4.     1866-67. 

I  OiBt,  liiiia,  uad  Wejelaky. — .Vnalvso  des  Wasspra  iind  der  Oiwe  doa 

^L         Brt^aiscbeu  Bnioa^ns  nni  Wlen-Unnber  Ikliiiliofi;,  20. 
^P      Htiin. — Analjae  oinea  Meteoriten  nus  U.tccn  in  DeDijalen,  5i)3. 

'■    Verhandlungon.  der  k.-k.  zoologiacli-botoniacheii  Oosollschult. 
Vol.  xvi.     1866. 

— %     VerhQDdliingoa  dor  k.-k.  gcotogiachon  lloiuhsnilBtalt,     Itos, 
5-9,  1867. 

n.  V.  Heypr. — Foiwile  Zitbno  voa  Grimd  iind  Oamlitz,  07. 
F.  Pojopay. — Zar  Eutstehung  dor  Quai'iloufBr,-  08, 

.     ''erespataker  Er/revier,  00. 

E.  Wei^s. — Notizyn  nua  Itng'UM  uad  Cnltom,  103. 

A.  PstBKU — Fidlungr  dea  Kupfera  eus  Cumentwiiasem  ftuf  gulviuiiscUoiii 

W<."e,  103,  102. 
A.  FtfUner.— DJiibaa-iVaaljsoQ,  102, 104. 
Lipoid. — Goldbcrgbau  vou  Kunig^berg,  10(1. 
II.  Wolf. — Artesiachiir  Bniiin™  m  Sahbiir^f,  109, 
J.  Kleindienat, — Fossilien  von  EibiswnJd,  110. 

A.  V.  Webern. — ^Fosaile  I'iliuuon  imd  Couclijlieo  von  LiiMcha  und 
Hiele,  110. 

B.  do  Miirny. — Dioptos  und  rotber  Tunualin,  111, 
W.  Klfin.— -Vni mo Qil'?n -Sella iistiick  von  tiwinitzu.  111. 
V.  Lipoid. — HauBi-it,  111. 
W.  Ilolinlinekpr. — MinPiiJlon  d'?!  Rossi tz-0?bwnpr  Stf^iukollenfor- 

raation,  11^!. 
F.  Heiti. — t'nteraiichunjr  der  utigar'k'clieti  BraunknUenlagtr,  11.3. 
W.  Zidgm-mdy. — ni-iiniipabobrung  in  llaj'knny,  114. 
F.  KttmT. — lieitriiM  mr  Fomminifuren-Fftunrt  von  Oesterreich,  115. 
F.  I'optlprle. — Cieolorigcbo  Karte  dcr  Umg^bung  von  Riina-bzoni- 

Imth,  117. 
K.  V.  lianer. — .Vniilvseii  von  Fi'ldspathen  nua  den  ungwisch-aiubeii- 

biirgiwlipn  KrHptivgcsluinL']!,  113. 
V.  Lipoid. — Ilia  I'-rilnKUWtiitlt'ii  von  Pulinoi  und  Rudain  in  Ungnm, 

P.  Stur. — Diu  Flora  dor  jiingeren  Neogeiispliiehlen  im  Wianar  und 

ungnriaehi'n  Ifeckun,  V2'J. 
K,  ZiitaL — Arbellen  in  dem  piUaeontologischen  Museum  in  Miinchcn, 

13.1. 
II.  V.  Cluiiiu. — KohlenTorknnimen  in  der  Umgebung  vonVoloalio,  133. 
F,  Poappny. — Scbiclititng  dea  Stoiiiaalzpa,  1.44. 

.     Heliwoftlvorlioniinpn  am  Kiliinna  in  Siebrnibiirgen,  1.15. 

v.  Hinu^nau. — Dio  Kr/lnffrsijiltpn  vim  Mica  in  Biibmen,  137. 

tj.  TjicKennok, — Kryatidlinieclior  liai'yt  von  Siuveriug,  ViO. 

F.  V.  llautir. — J>!\»SiUi\et  iluT  Ilaliiiiuitfi  Collaiiyou  Haiuburg,  140. 

U.  Stiiclic. — GeotogistbeVerhiiltjiisw  dpH  ISnndstuinea  von  IlainbuTg, 

K.  v.  Hauer. — llutersucbungen  iiber  die  Fy|dspalh«  in  dun  ungarist-b- 

riebenbiirgiscbpn  Emptivgesteini'n,  144,  liJl, 
V.  Lipoid. — Vorkommen  altererSodimentgoatcino  in  den  ScIiemniUer 

Gruben,  147. 
A.  V.  Miko. — .Vnalyaeii  von  Kapnikci  lliinUSjdzpn,  131. 
W.  Schloubacb. — Geologische  Unteraiicbungen  in  den  Siidtiroler  imd 

Venelianer  Alpen,  158. 
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Vii'nnii.    Vcrlmndiungca  dcr  k.-k.  gcnlogisohcn  Hcidiaanstalt.    No*. 
5-8,  1807  (eoiilinHfl). 
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some  Secondary  FouUb  tW)m  South  Africa     )74 
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Y    I  Tumi   or  RiiiriofEiHie  l,«prnitiliKiis.  to  iUustmte  Mr,  Bojd  Dbw- 
\     kina'K  paper  oti  tlio  Deutilion  of  RAillttcrm^  Irpiar/Hiiut   227 

"Eor.'-OTi  Oaxiuekbe,  to  illustrnte  Dr.  Dnwson'a  Notes  On  Fosrils 

XI.         rect-ntlv  oblnined  from  the  Laurcndan  Koolu  of  Ciinada,  and  on 

XI[.         Objtwlioin  '0  til*  Orgmiio  Nature  of  Eoioon.     WiU)  Kotos  bj 

Dr.  CarpcattT 2tjri 

{Aui.nrrirLi,uii  axd  Cttlopbtiiluh.  to  iUuntrato  Dr.  Dunnm  and 
Mr,  TlioniBon's  pnpEr  .ill  C'i/e!ppkglhim,  n  new  GmuB  of  Ojatho- 
pbvlUda-,  nicU  rf^i^mrka  un  tlu^  goriuj'  AttfvphffUttm    .--....-■■   33U 

XrV.  r  Fiiisii.s  i-niiM  THE  liOBun  LiA»,  to  illuBtiDtn  Mr.  C.  Mnore'g  pupcr 
X^^         on  Alniiinnal  Conditions  of  Semnclarv  De|>osila  wlieii  nonnoctod 
W^l.         wjlli  Ilie  Somi<rfivlj«hirD  and  (lOiitlL  \V''nEo#  Coal-boKin;  and  on  tlie 
XVn.        -igc'irth"  8nlloo  and  SouilicmdoKiL  Series   6C8 


ERRATA  ET  CORttlGENBA 


Pngo  mi,  line  0,  afier  aerentli  rolume  iiifrt  oTour  Tnuuactioiu. 
a.  line  20,  for  7001  rrnil  7(111. 

„         9,  last  lino  but  (wo.  fi-r  palpnble  read  probsblo. 

„        19,  line  33.  fiir  aeriale  read  serialis, 

„       25,  line  13,/or  40  rrarf  41. 

„       40,  line  0,  for  T  read  he. 

„     109,  lino  20,  br/orf  nver-dcpoaila  interi  Tertinry. 

„     115,  to  title  of  map  (adng  thJB  page  add  Quart,  Joum.  GeoL  Soe.  t61. 
xxiii.pl,  IT, 

„     I3B.  lino  1.  /or  Admirnltj  Rf^trar  read  o(  tlio  Adniiraltj  Registry. 

„     143.  line  lU,  ailer  Dhtyopteris  add  and  Iridina. 

„     149,  Inst  line  add  1.  R.  J. 

„     154,  lino  23,  for  Afrwana  read  piafulifrra. 

„     1  TO,  ai  Bofn  to  Prince  Al&cd'i  Rest  itarrt  about  four  milea  from  the  Sun- 
day's Riter  Mouth. 

,.    170,  Acantliopliolis,  deh  ■?  from  the  laat  column  and,  itaert  «t  in  the 
•MOnd  column  of  localilips. 

„     171.  iMt  lino  of  l?it,  add  T,  R.  J. 

„     174,  after  lli£  last  line,  oi/i  9.  CiiloriK puthdifrro. 

„    220,  last  line,  add  tlie  last  lino  of  22S. 

„     228,  dele  the  laat  line. 

„     340,  last  line,  llie  fo.'iail  referred  lo  as  poaaiblj  H  Bimniritt  baa  been  deter- 
mined bj  Mr.  Etheridgo  to  be  a  new  Bpeoiea  oi  Caloprgchiuai.  Qolil' 

fuKS. 

„  2B5.  title  of  paper,  for  of  the  Tertiory  read  of  the  Chalk  and  Tortiarj. 

„  473,  lino  6  from  bottom,  and  olsewhero/or  rotola  reod  rotnlata. 

,.  4S4,  lineie.  flrf<i(Kig.  3). 

„  521,  line  9  from  bottom,  for  Ko.  3  Ttad  (4). 

„  627,  line  26,  for  fnelB  read  considorationa. 

„  544,  lino  H,  for  AuREnLETt  ALnnca  read  AMBEBLEYt  XLtak. 

,,  55ft,  line  lo,  ior  fasciir  vcaA  fosria. 

„  571,  lino  23,  rff/?  t;nndlino24,/DrI™arft. 

„  571,  nolo  tnrfi/ Brit,  kfanc-.  Rep.  for  1837,  Trans.  Seotions,  p.  94. 

„  571.  note  J,  this  note  is  a  continuation  of  note  t.  

„  572,  lino  12  from  bottom,  insert  as  nnto  lo  Aia/en,  Proc.  Oeol.  8oC.  Vol.  HI. 

p.  123.     See  alsi)  Gool.  Trana.  2iid  EiorieB,  vol.  vi.  p.  433. 

„  576,  lino  20.  nfter  Hnri  initrt  (Qnnri.  .Toum.  Gfol.  Soe.  vol.  li.  p.  309). 

„  B7G,  line  13  from  botioni,  afirr  England  inKrI  (Quart.  Juuni.  Oeol.  Snu 

vol.  lii.  p.  38). 

,.  57s,  notes  *  iind  |,  add  Joiim,  Royal  Oool.  Siff.  Ireland,  vol.  i.  p.  103. 

„  5J^,  o^planat.ion  tif  map,.^r  Crojdon  Beda  read  Croyde  Ijeds. 

,.  590.  line  '2,  for  crona  rtud  numoroiu. 

..  081,  fnotnoti-,  dile  p.  hl». 
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Nolt  on  the  Explor4tionb  made  in  llir  CtvERSs  of  FcRFcwz,  in  the 
PilOVLKt'E  of  Namfr.     By  M.  E.  Dui-ont. 

[Noticp  fliir  lea  foiiillia  Bciisiilifiqiiefl  rateulSes  d»n9  lo»  cnrprnra  de  Fiirfiioi 

Sirovinci?  de  Nnmiir),  pir  M.  Eduuard  Du]>ont.   BullHin  dp  I'Acndi^niip  ItajnU' 
D  Belgic(ue.  ti"  itrif,  lomc  xi.  p.  244.] 

M.  Dupo\T,  who,  in  conjiinction  with  M,  Van  Bencdon,  waB  entrusted 
with  the  cxamiimlion  of  the  cavernB  in  the  province  of  Nnmur,  laid 
before  thij  Academy  in  this  communiL'ation  tlii;  result  of  his  explo- 
rations of  soven  cavomH  nt  Furf'Kiz,  in  tlint  provinct',  ntimed  n'spoe- 
tively  Trou  des  Niitons,  Troii  du  Frontal,  Trou  Kosettc,  Tniu  de  In 
Gatte  (chtTi'e)  d'Or,  Trou  (|ui  igne  (Trou  lamnnt),  Troii  Ileuviuu, 
and  Trou  Saint-Bnrthi^cmi, 

A  gpnoral  section  of  the  dcpoaits  which  fill  those  caves  presenta  the 
following  beds,  in  descending  order : — 

1.  K«ioin(lniclod  (rcmnmVfa)  b«U,  PonWining  different  objwrt*  dnling  from 
the  KietuHc  period. 

2.  Yellow  clnj.  conlftining  imrncmu*  angular  frogrtients  of  limmitonp.  From 
this  bai  portinns  of  human  ekclflonn,  lioiicw  of  lliv  Rciiiili^cr,  Oliilton.  Elk,  Bmr, 
Ch&XDoifl,  Wild  OoDt'i  Bdiver,  Sl^-,  have  bpen  obtninDd.  JU'inniiia  <*f  huiunn  in- 
ilufltry,  coiHEiiling  nf  llinl  juiivco,  wcrkiMt  bones,  fragmcnta  of  n  cnarAe  pollrrr, 
and  (n«W9  of  hoHrtlm  wens  also  dincurorod. 

:i,  Bedsof  stolnKiiuU.'. 

4.  A  utriilifiml  niiiidy  argillneciiia  deiioeit  witlioul  eitlier  fluWingulnp  bliicks  or 
bonrai,  ufleo  i-oiitaining  concretions  of  iJnHwU.iiiP  or  mnrl*loTic. 

5.  Bod*  of  roiled  [whhlM,  coming  from  the  Ardennes.  Tlieie  have  nnlj  fiir- 
nisbol  iin>'  tootli  of  Vriia  iwlma  and  Kinio  renin^iiH  of  tlie  Hi'me. 

II.  Oliiuconitle  gmvel  vtilh  traoea  of  peat;  matter,  b'inea  of  Iknver  nnil  iilW 
nniniala,  hii(  without  anj  indicationa  of  the  exintenee  of  mnn. 

The  most  importunt  bed,  however,  is  the  eky  with  ^Lnglll,^r  bloclm, 
containing  hum lui  and  animal  bancs,  as  weU  na  the  remains  of  a  rude 
industrj',  in  gi'cnl  abundance.  These  hones  and  instnimcnta  ciirr^- 
iiB  back  to  fl  very  remote  period.  The  inhabitjinls  of  the  cave  were 
tlie  contemporaries  of  scveriO  Bpecics  of  animals  which  now  only 
inhabit,  some  the  extreme  north,  otliers  the  siimraitB  of  the  A1|ih  iind 
the  Pyrenees ;  while  their  industry  indicates  u  etuto  of  civiliKation 
leas  advanced  than  that  of  the  celebrated  estnblishments  of  the  stone- 
age  in  Denmark  and  Switzerland.  Tliis  civilization,  M.  Dujiont  con- 
Biders,  may  he  compared  to  that  which  M.  Larlt't  and  Mr.  Christy 
observed  in  the  south  of  France,  and  the  remains  of  whieli  were 
niingli'd  with  a  fauim  equally  comparable  to  that  of  Furfoun. 

In  the  caverns  of  the  environs  of  Binant,  the  same  bed,  eonsislont 
in  all  its  characters,  may  be  obiiervcd :  and  ila  strati  graphical  suiilo- 
gies  witJi  the  beds  which  the  French  geologists  call  the 'i'Vc/tiHr  rou»fe 
of  the  Paris  basin  lead  the  aitthor  to  sujipose  that  at  some  future 
time  it  will  bo  possible  to  correlate  these  two  deposits.         [A.  8.] 

VOL.  UUII. PART  II,  B 


aeouMKAT.  miioiBB. 

the  yellow  clay  with  sngular  frflgnn'tils  of  limeslune,  and  tin-  dopo- 
eition  of  tlie  Loosa  ;  ani!  he  I'lninis  for  this  cavern  the  interpretation 
suggested  by  M.  Lnrtet  for  the  cek-hrated  burying- place  at  Aiirig- 
nac — that  the  iiiiiabitants  had  made  there  their  funeritl  repasts,  juat 
in  the  same  manner  oh  many  savage  nations  do  at  the  present  day. 

In  coucluBion,  the  author  gives  some  details  of  other  caverns  in 
the  oBcarpment  of  FurfooK,  noticing  eapeciiiUy  the  Trou  Uagrii^,  and 
the  Grotto  de  Montfat.  [A.  S.] 


GEOLoaiCAt  Map  of  the  Seike.     By  M.  Delesse. 

[Carte  giologiqup  Boulerraino  du  Dipiirtement  de  la  Si'ine.  4  feuilled. 
BiBUe  1  ;  25,000:  Savy,  Pons.] 

The  Bptem  followed  by  il.  DelosBo  in  this  map  is  the  same  as  in 
that  of  the  town  of  Paris,  The  strata  are  indicated  by  colours,  as 
in  ordinary  geological  maps,  the  "Drift -deposits  being  omitted.  If  the 
strata  which  compose  the  Bubsoila  were  removed  one  aftor  another, 
commencing  with  the  most  modem,  there  would  he  successively 
exhibited  as  much  oi'  the  surface  aa  corresponds  in  extent  to  each 
of  them.  The  outcrops  coloured  on  ihe  map  show  the  different 
periods  of  the  formation  of  the  eahsoils  of  the  environa  of  Paris ; 
and  their  surface-contour  and  position  above  the  level  of  the  sea 
have  been  represented  by  means  of  horizontal  curves. 

In  this  manner  arc  indicated  the  npper  aurface  of  the  chalk,  of 
the  phistic  clay,  of  the  white  marii  overlying  the  "  caleairc 
pTOflsier,"  of  the  travertin  of  St.  Ouen,  of  the  green  clays,  of  the 
Fontflinebleau  sands,  and,  finally,  the  lower  surface  of  the  Drift- 
deposits. 

It  is  therefore  easy  to  determine,  by  the  aid  of  this  map,  what 
stata  will  be  met  with  iii  sinking  at  any  point  in  the  environs  of 
Paris ;  for  the  colours  indicate  in  succession  the  beda  mot  with 
immcihately  below  the  Drift.  Moreover,  when  the  place  in  [|ues- 
tion  lies  between  two  horizontal  curves  desciibing  the  surface-con- 
tour of  the  different  strata,  it  is  easy  to  calculate,  by  proportion,  Ihe 
distance  at  which  eacli  of  them  would  he  reached  belou'  the  surface. 

[A.D,] 

On  SEcoiTDAEt  Fossils /row  Eisekebs.  I!y  D.  Sica. 
[Proceed.  Imp,  Qeol.  Inst.  Vienna,  NoTenilier  1866.] 
A  prRmzEn  specimen  of  Amntonilfg  Jhriiliis,  Wulf.,  from  2  to  3 
inches  in  diameter,  on  upper  Triofisic  form,  well  known  to  occur  in 
the  shell-marble  of  Bleiberg  and  in  the  horizon  of  Hnhhin  Il/ivtri 
in  several  Alpine  localities,  has  been  lately  found  in  a  matrix  of 
nearly  blaclf.opaqne  marl  far  beneath  thehoriaon  of  the"Sauberger" 
Limestone,  in  which  pygidia  of  Brnnieus  have  been  repeatedly  forind. 
The  geological  structure  of  the  environs  of  Kiseiier?..  together  wilh 
fragmenta  of  yellow  molyhdute  of  lead  (quite  identical  with  those  of 
Bleiberg  in  t'arinthia)  lately  found  there  by  miners,  lends  to  the 
supposition  that  the  Ammonite  in  ([uoslion.  aa  also  theae  lead-ores, 

-o  been  accidentally  transported  from  Bleiberg  to  Eiaenerz. 

[CoPKT  M.] 
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On  the  ExtEsmos  »/'  (/)[■  • 
Vali.rt   of    Iht    II\i,VE, 

U  HI  ART. 


Cii.ciniE  (1K0S31JJK   DK  MoSfl"   into  the 
Lj-   llossra.    P.-L.   Cohnei    itnd   A, 


'  [ffoliae  SUP  Vrrl^naion  du  Culimire  groasier  Hn  Uoaa  dun*  Lu  tbUbs  de  U 
nuno:  pur  MM.  K,-L,  C'omol  et  A.  BrisrL  Bull.  d»  I'Acsd.  rojale  de  Bd- 
giqiip,  2""'  scri.-,  t.  uii.J 

SiscE  the  publieiitiou  of  Iheir  f irmtT  jioper  on  the  "  cak'sji'D  gi'ossiiir 
da  Mona"  ihi?  authors  hnvL'  conliuued  llieh-  reaenrehis,  anj  the  in- 
tereat  which  that  eonimujiication  ovukod  hiia  induped  them,  iu  tlila 
notice,  iQ  Iny  hcforc  Ihf  Acndemy  Iho  rcaulta  of  some  I'urlher  ex- 
plorations. In  18'l.j  about  150  siJccies  had  boon  obtained  from  the 
rubhiph  of  tho  Goflint  well ;  mow  more  than  300  Gastoropods  and 
Lumcllibruauhs,  10  Ui'yoKo.i,  4  l^tliiiiodcrms,  7  Corals,  uiid  about  25 
EiitomoBlracfl  and  Foratninifera  havo  been  collected  by  the  authors, 
and  nro  wailiti.;;  for  detailed  dc^criptiyns. 

About  40"  yardsi  to  lliu  yast  of  tho  Goffliit  well,  along  the  road 
from  Mons  to  Obourg,  a  well  was  sunk  in  1865  by  M.  D.  C'ojjpM. 
Aitor  passiug  though  a.  liiin  bed  of  Quaternary  prey  sand,  whieh 
here,  as  everj-where  in  tho  environs,  overlies  tho  Tertiary  and  Cre- 
taoeoos  fiirmatione,  tho  lower  Lnndenion  green  sanda  were  reached. 
At  a  depth  of  11^  feet  these  sands  wki'o  found  to  lie  in  a  deprosston 
of  tho  "  ealeaire  grusBicr,"  llie  junction  being  marked  by  irregu- 
lar masses  of  llint  and  liinouiu.'.  Theao  deprei^sious  at  the  base  of 
the  Landi'iiii'U  are  very  eommon  throughout  tho  province  and  the 
neiglihoiiring  cantons,  from  which  the  authors  infer  that  the  ■■  Cal- 
eaire  grossier  de  Mons"  was  deposited  prior  to  tlio  groat  period  of 
denudation  wliieh  has  been  thought  to  havo  oceurrod  between  the 
end  of  the  Cretaceous  period  and  the  deposition  of  the  Tortiat^'  strata. 
The  Coppee  weli  has  been  sunk  7S  fwt  in  the  "  ciilcaire  grossier." 
The  inineralogicnl  characters  of  the  specimens  obtained  from  it  aro 
Tory  similar  tJi  those  of  the  rocks  from  the  OoUiut  siukijigs,  and  the 

'fossils,  which  are  not  abundant,  ore  all,  exsept  tho  I]r)-oxoa  and 

[roraminifcra,  ui  the  state  of  oasts. 

In  the  previous  paper,  a  section  was  noticed  iiear  the  cemetery  of 

)  Mons,  tho  fossils  of  which  wore  in  the  collection  of  M.  Toillioz, 

I  The  "  calcairo  grotsier,"  which  was  met  with  50  feet  from  the 
Burfuce,  and  extended  to  a  depth  of  225  feel,  contained  fossils 
referred  to  the  following  genera  : — sMeluiiopsig,  Cei-ithiiim,  EuUma, 

IBithfimii,  Jtinsoa,  Nc  mil  I  lira'!,  Titrho,   iJ'tjJiiiiiila,   Turrilrlla,  Area, 
Cdviliia,  and  PeHitnenhia.     Below  the  •'  ealeaire  grosaier."  72  feet  of 
hard  iimeatone,  toalainiug  numerous  blocks  of  flints,  were  traversed. 
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Specimena  of  Brqihphraipnivm  i/randr,  iVOrb..  Atnavpfirat/mium 
ol'fsum,  Beuss,  (ind  CrUltllaria  rolidata,  hovi!  lioeii  found.  Lcsidffi 
Other  uiidetcrminod  Fornminifcra  whicli  are  uwuiiUy  obtained  from 
the  upper  and  white  chalk  of  the  provineo.  Numerous  fragments  of 
a  Bhcli  have  also  liccn  discovered,  which  nppciir  to  belong  to  aa 
Inoeeramtis  (Calilli's  Vtivieri,  d'Orb.).  whitij  niiiges  from  the  upper 
grey  chalk  of  tho  Nervien  to  the  Mafslrichlitn  syatem.  With  these 
Cretaceous  species  others  are  found,  identical  \rith  those  from  the 
Goffint  well ;  but  the  authors  are  of  opinion  ILat  these  belong  to  a 
superior  formiition.  havinf-  accidentally  be«i  brought  up  by  tlio  Iwr- 
mg-opparatuH.  lielow  this  u  Belt  white  chnlk  of  subgranular  tex- 
ture Wiis  met  with,  containing  flint  identical  with  that  from  the 
yellow  limrKtone,  luid  with  the  same  abnudunce  of  Foromiuifera  and 
CatiUus.  Tbo  yellow  limestone,  with  flints  of  the  Ijebrelon  (Toil- 
liez)  sinking,  cjinnot  be  coiTehited  with  any  hec!  of  the  province, 
although  in  siiime  places  ii  zone  of  vei'y  bald  eompnct  white  clialk 
exists  immediately  below  Ihe  Maes trjclitien system  :  and  the  authors 
are  of  opinion  that  this  yellow  limestone  corresponds  to  ii  part  of 
Ihe  upiier  white  chiJk  of  Spieimcs,  and  tliat  its  yellow  tint  and 
hardness  aro  due  to  some  miiicralo^'icul  peciiliiirity.  The  "  cajcairo 
grossier"  of  this  section  thus  rests  upon  the  white  chuik  without 
the  intervening  Muestrieblion  system. 

Tho  authors  then  diseribe  other  sections  to  the  simth-wcst  of 
Mons,  in  all  of  whieh  the  "  cnlcaire  giossiLr''  was  found,  noticing 
especially  the  section  pri'scnted  by  an  artesian  well  ..uiik  at  ir^anis, 
!n  the  commune  of  C'liesmes.  Here,  after  passing  through  S!<  i'cet 
of  glftuconitie  sand,  a  yellow  Iimes.toDe  ^fn/(d;Vi?_7TOss(*ii-)  was  reached. 
Rontaiiiing  the  new  Trtnhoninlhvg  so  abundant  in  ihe  Cloffint  well. 
This  limestone  oTci'lies  the  Ujiper  C'iialk  of  Ciply,  from  which  Biy- 
ozoa,  Plssiiriroali-a  Palisui,  \\'oodwanj,  and  Tluxidta  2>"j>''l"t<'t 
Broun,  have  been  collected. 

A  very  imiwrtant  section  in  regard  to  tbe  eitension  of  tbis  "  eal- 
CJiire  grossier"  is  then  described  by  tho  authors.  It  is  esposed  in  a 
-ail  way -cutting  to  the  west  of  IJoussu,  nn  the  road  to  Hainin.  Be- 
low some  sands,  with  limonitc,  a  friiihle  yellowish  limestone  is 
exposed,  from  which  Corlit,  Liwiiui,  Area,  Trochaniuthu.t.  a.  sp.. 
and  another  coral,  besides  many  of  the  Foraminifera  nnd  Entomo- 
Btraca  ch  a  ra  el  eristic  of  (he  (iofflnt  wcU  were  obtained.  With  theBe 
species,  which  bilimg  to  the  '■  cnlcaire  grossier  de  lions,"  the 
authors  discovered  a  Citltrn's,  and  anoth(*r  undetermined  Echino- 
derm,  Ihe  cardinal  ri'gioi)  of  Terdrnlitta  eaniea,  Sow.,  and  a  Tlw 
cldrrj  pajiilliihr,  Broun.  'I'lie  admixture  of  the  last  two  species, 
irliifh  are  Cretaceous,  with  Ihe  rest,  is  suggested  to  be  due  to  the  de- 
nudulion  of  the  anterior  beds  by  flic  waters  of  the  sea  in  which  the 
"calcaire  grossier"  wns  deposited.  In  the  jiresent  state  of  our 
knowledge  of  Ihe  valley  of  Iho  Haine,  the  authors  hesitate  t.)  say 
whether  the  mass  of  '•  calcaire  grossier"  of  lions  has  any  relation 
to  that  of  Hainin,  although  the  rosidts  furnished  by  the'  different 
sinkings  cxecated  to  the  north  and  south  of  the  canal  incline  them 
to  think  that  the  connexion  docs  not  exist.     Tlic  conclusion  which 
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has  been  arrived  nl  from  a  eonsideration  of  the  sections  which  have 
bcfn  (icflerilied  is,  Ihat  not  only  dues  tliis  iitw  Tcrti^ty  slagf  fill  up  a 
depri-ssiiiu  of  the  calcareous  formatioa  in  tlic  eiivu'oni*  of  Hnna,  but 
that  it  extends  more  to  the  west  in  iLo  vallevs  of  the  Haine  und 
Trouille,  below  the  Landenien  sands  and  ancient  alluriuni  which 
occupy  a  large  portion  of  those  valleys,  [A.  S.J 


On  ili€  Fossil  Floba  of  EuBtKA.     By  Prof,  TJngbr. 

[Prijcped.  Imp.  Oenl  Iiiit.  TiennB.  July  18(S6.] 

The  richest  loealily  of  [onaii  plants  in  this  island  is  Knaii,  where  56 
species,  for  the  most  part  now,  were  collected  in  1860  in  a  tew  diiys. 
Since  then  several  thousand  spociraens  have  been  obtained  from  ihe 
soiDC  loctthty,  and  the  number  of  species  has  inerenacd  to  114.  The 
deposits  in  which  they  occur,  like  those  of  Pikermi,  in  Attica,  woU 
known  for  the  abundance  and  variety  of  mammalian  remains  yielded 
bj-  them,  belong  to  the  upper  portion  of  the  Middle  Tertiary  serieg. 
The  vegetable  remains  from  the  Marls  of  Knmi  may  be  supposed  to 
have  belonged  to  species  which  grew  on  the  -lige.in  continent  {now 
the  Mf^eaa  Sea),  at  the  time  when  the  mammals  of  Pikenni  iivcd  on 
its  surface.  The  greater  number  of  the  51  manimalian  species  hitherto 
staled  to  he  reprcseated  among  the  fossil  fauna  of  Pikermi  ore  C'ami- 
vora,  Ruminants,  and  Pachyderms.  Thehviiig  species  coming  nest  to 
them,  as  the  spotted  Hyiena,  the  two- homed  Ithinoueros,  the  Zebra, 
the  Giraffes,  and  many  Antelopes,  are  peculiar  to  the  African  fauna, 
80  that  the  later  Middle  Tertian-  mammalian  fauaa  of  Greece  must 
have  been  impressedwilh  a  decidedly  South  African  character.  Among 
the  114  vegetable  species  of  Kumi,  47  (above  40  [ler  cent.)  are  most 
nearly  allied  to  forms  now  living  in  South  Africa  and  in  theCape  region. 
The  geiiei'O  Eiteltit,  Tto'ieiit,  Rhijnchoiia,  Oinpiuilohiant.  the  Mi/ricfa; 
anil  the  Proteaccp,  represented  in  the  flora  of  Kumi,  strikingly  re- 
mind one  of  the  present  Table-land  and  Port-Nutul  flora. 

[CousT  M.] 


On  FosatL  LisEcM.     By  Dr.  Mavr. 
[Proc*«d.  Imp.  G«il.  Inst.  Titnna,  Februnrj  ifl.  18(17.] 

Tee  author  has  examined  the  collection  of  Formicina  from  tho 
Tertiarj'  Shales  of  RadoboJ,  Croatia,  in  the  Museum  of  tho  Imperial 
Geological  Institute,  which  had  been  named  according  to  Prof.  Heer's 
defcniii nations,  Thia  examination  has  proved  Formica  t/hesa  llaito- 
hiijiiiii'.  Heer,  to  be  the  male,  and  Mi/niiiea  pusUla ,  Hcer,  to  be  tho 
fcmaie  of  a  species  of  (Feofili'fUa.  a  genns  spread  over  the  wholo 
tropical  zone  in  tho  Old  World  and  in  Australia.  Tho  Ponent, 
Hcer,  ore  pai'tly  Formiriihf,  and  partly  Mtjnmciiia.  Three  new 
vpciaea,l,loirtflopumtinli'iiuii/i,  I/i/poiihifii  Ihittri.aoi  Lnni'Jiomifi-me.'c 
(a  new  genua)  Frtyeri,  have  been  made  known  by  Dr.  MajT. 

[COITHT  M.] 


■•KUI-UUKAI.  IIKUOIIIR. 

0»  (Ac  Ti^BTTART  FiABA  o/Beli^,  NlIlTn  BOIIEVI*. 
lly  I'rof.  C.  TDX  EinsesniuSEX. 

[Prrjpfwl.  Imp.  G«il.  Inst.  Vienna,  PpbnliirT  Ti,  1307-1 

Pbof.  C  vow  ErrisosiiAraoi  has  jiublishcd,  in  the  Trunsoclioni  at 

the  ImjK-riul  Acudomy  of  Viffino  (vol.  xxvi.).  ibe  first  part  uf  Uu 
destiijition  c^l'  lliis  Bora,  eoniprisinif  thi>  TLnllopliyles,  the  Cryp- 
lognms,  SFonoeolyledons.  Conifene,  and  Jiililli>rn>  illustrated  by 
lUiriy  pliitcs.  Tho  flora  of  Hilia  w  cunt/iined  iii  four  dcp'ial', 
nnmi'Iyi  (I ) iu'li^hint; shnlcs of  Kiit^flilin  :  (2)  fif^hwatiT  lime.iliiin'i 
Cif  KusU-nUiitl  ;  (:()  lUL'iiililCTi  iimi  t>iMib  of  Ibo  Sfhidiow  lalltj; 
iiud  (4)  idiistii-  dnys.  biluminoiis  sli^ilos,  aud  ephrerosiderilw. 
Tnkcii  Uf  a  vliolc.  tht'  Toiiian'  tlom  of  Bilin  is  riclier  in  si*eciM  acid 
luori'  vin'ifd  in  idmmolt'r  than  uuy  ollitT  kiio>vn  local  Horn  in  Ibe 
Austrion  '■injure.  Tho  Bii(T.-ies  de-it-ribi-il  in  tliis  tiret  part  are  dis- 
triliiitcd  lliiis: — Uti<aCf<r  1,  FlorUhiF  2,  t'lmi-acta  1,  Ilt/phnmi/rtUT^, 
/"i/ri nbmij'i-  18,  jff^(tr«i-(niTie  1,  Puhjpoiliiue<^  7,  Sulflm-Kt't  'i, 
Onijiiiiten  ]7i  Ci/prraeeir  -2,  Bviamfir -i.  Juncatece  1,  Siailitcf  1, 
MusiVft'r  1,  A'aijiidt't  3,  Ti/iiliaera  It,  rulma  2,  CupreKitint  7. 
AUictiiini:  4.  T-^xinerv  1,  Vnswirineir  2,  .Itj/ricieeit  3,  BrUttat/a  t>, 
Ciijiiiliferif  23,  Uhnacta-  7,  Mortcr  25,  y|;'fi>mi'/)«i'  5,  I'laiitiui*  Ig 
Bahaiiiiffi/ra!  1,  Saliciitfir  5,  Polygoiieti  '2,  NiteUiijintft  1. 

[CooxT  M.Ji 


On  (7ic  Ceetackous  Flok.4  c/NiEDLnsunus.i,  Sasost. 
By  Prof.  C.  von  ETriso.^n.iCsE.v. 

Prwerd.  Imp.  Qeol.  Innl.  Vienna,  Jnniwrj  1",  1367.] 

Thib  flora  is  rtmarlvnWe  in  its  offoriug  rcmnins  of  the  most  auoiiiJlt 
Dicotyledonous  plants  hitherto  knonn.  Tha  plants  arc  terrestrial 
and  of  an  unmixed  tropiial  L-harnclcr .  ntiniberins  forty-two  spedes. 
disiributtdasf'dlows:^ — Ferns  4. Gymnosporms 5,  MonoLolyledous 2, 
Apetala  16,  Camopetnls  1,  Bialypetals  11.  The  (iymnospenns 
and  Apetals  are  numerically  to  Ihy  Dicotyledons  of  higher  orpini- 
zation  as  2  to  1.  The  same  proportion  exists  between  the  t^Unct 
genura  and  those  of  tho  recent  period.  Thirteen  species  of  the 
flora  of  Niederschdna  are  met  ■nitli  in  other  deposits,  aud  amont* 
them  are  eharactcristio  species  of  the  Cretaceous  jwriod.  One 
species  occurs  liliowiae  in  the  ffealden,  and  aaolber  in  Tertjaiy 
strata.  The  prevalence  of  Prnteaecir.  and  Lti/nminottr  connect  lhi» 
l!ora  on  ihc  one  hand  with  that  of  New  Holland,  and  on  ihe  otlier 
with  that  of  the  older  Tertiary  period,  It  differs  from  both  in 
containing  so  large  a  number  of  tiymnosperms  and  Ferns,  con- 
necting it  nith  Secondary  floras  of  a  more  remote  diito.  Very 
few  analogous  forms  are  knoviTi  as  existing  species,  hut  a  larger 
number  are  found  fossil  in  Tertiary  deposil*. 

[Cocxi  M.J 
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The  SibtTRiAN  Cbphalopodi  o/Bonsitu.     By  M.  J.  BAnnAiniE. 

(^SfBt^me  SiUirim  du  »ntnr  dp  la  Bi>li4ni«,  Pir  Jnu-him  BamndB.  IrePtrtir: 
EpcIiitpIim  Pilionlologiques.  vol.  ii.  Clime  dpa  Mulliisquwi.  Ordre  de» 
CephBlupoiifA.  Teitc;  4l(i.  18'»7,  pp.  71*2,  PUncliea:  i"*  •Sria  not.  1  i 
107.  im!) :  ■2'  .irie,  tioB.  lOS  i  244,  1S66.] 

Tnis  Monograph  of  thp  Silurian  Ccphalopuda  of  Bohemift  la  divided 
bv  M.  Barmnde  into  tivo  piirts,  of  which  the  first  only  has  been 
published.  Tbia  consists  of  a.  description  of  16  geaera  or  prin- 
cipal subgenera,  wbicfa  are  represented  in  the  Bohomian  bnsin  by 
447  forms.  Tbeee  are  -classified  by  the  author  according  to  the 
following  Tabh',  those  which  are  martcod  with  an  usteriak  not  being 
found  ill  Bohemia:- — 

Fam,  GojtiATiDJi. 
Goniiifltes.  He  Ha*n.  |  BactriUs,  Sandbrrger. 

Fum.  NAUIII.IB.K. 


FiMT  Stniu. 
Simplp  Aperture. 


Ttofk'K-ma,  Burr,  i  H»U. 
JfauHfii^,  Brejn. 
Ggnreran,  Kon. 
"  LUuunmlui.  Bwr. 
•  Subg.  Difroivm,  Burr. 
Ct/rrmtrnf,  Ooldf. 
(Otrhncfrn!,  BroJK.) 
Aieorerat.  Burr. 
jtpiragnita,  Barr. 


8  troll  0  San  IBS, 
Cam  pound  Aporturp. 


Meraieerat,  Ilnrr. 

Lifaifea,  BrtTO. 
Subg.  Ophiduirfas,  Borr. 
P*r(M;n»iic<Tn^  Brod. 
Gomphoefryu.  Sow. 
G/outfrnu,  Barr. 


HanitontiiEOl's  Fobvi. 
Situpte  Aperture. 


Nofhacerax,  Bwr. 


Batknioceria,  Burr. 


In  the  second  jiart  will  be  described  the  forme  which  Ixrlong  to  the 
genus  Orthueeriu,  and  the  otlier  straight  shells  whioh  may  be  asso- 
ciated with  that  type  eillirr  as  subgenera  or  as  coustitutiug  indepen- 
dent genera,  namely : — Oimionnn,  Hall ;  KAiioeents,  Hall ;  and  7V«to- 
«ro*,  Salter.  M.Barrandc  first  defines  the  limits  by  which  he  has  cir- 
cumscribed the  generic  typos,  and  applied  spceific  namea  to  thu  fumi.^ ; 
he  then  remarks  ujion  their  verticjil  "tid  bnn'/ontnl  diHtribuliuii  in 
VIII..  xsiii. — p*HT  II.  a 
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the  Ivo  groQt  Pulo^ozoic  )!oiira,  norlltcifi  unil  centrul,  and  enila  if 
pointing  out  ftuctuutionB  which  time  hus  shown  in  some  of  the  n- 
Bulta  obtained  by  Pal icmi toll i;;j-, 

Mo»t  of  the  geiieni  which  are  not  incJu'lcd  in  tb[>  author's  tJa.'ci- 
fii'ation  nre  considereii  to  huve  heeii  foniultd  upon  incomplete  lArrCr- 
vations  ujion  the  form  mid  niitiiral  development  of  tiic  cliiiracti-r« 
which  tfinslitutc  the  slioll  of  thu  Puhi'uzoic  Copiiulopods.  fur  in- 
Htiiuci*,  ibe  position  of  the  Hiphon,  Homctiniea  in  the  ccntiv,  sonictimrv 
iK-ur  one  of  lliu  fidi'H,  and  snniclimca  u|>d]i  an  iiitt'tinediute  point  of 
the  vfiitro-dornal  diunicter  lius  been  regarded  by  scientific  men  ua  h 
ditTfi'entiid  rhunieter  of  high  inipoi-tance  ;  uiid  upnn  tliat  eonjidem- 
tiun  ulum-  lint  only  dift'eruiit  types  but  even  anppoBed  distinct  luniilitB 
huve  been  founded.  The  (iiilhur,  on  the  contrary,  from  an  eiamin. 
tion  of  the  fumily  of  Nnulilidic  (/'/iw/muct/Yw,  (iomjihoi-mw.  Oph 
ttiiieiriia.  und  Liiuitti).  anscrts  thiil  the  viirions  forms  of  these  ilJI 
ti-rent  types  prove  ihiit  the  Kiphon  dnra  not  jiosscsa  thnt  lisity 
l««ition  which  hiiH  been  suppo-^ed,  either  in  species  of  the  sn 
penns  or,  inilecd,  in  individimls  of  diilerL-nt  a[^s  in  the  some  spn-iw^ 
For  in  those  lypoa  in  which  the  posiliim  of  llie  pH.strie  region  of 
the  molhidk  is  evidtnt  the  ventral  side  und  the  siphon  are  more 
or  less  iiKlependent  of  eueh  other,  and  tbeir  dislwice  tr«y  nllaln 
not  only  tlie  h»lf  hut  even  llireo-tjuartera  of  the  ventio-do. 
diunieter  nf  the  shell.  C)n  applying  this  princijile,  several  geticrii 
den  onii  out  ions  introduced  into  science  must  ditiappcor.  Amon^  thi 
M.  Harrunde  cites  tbe  fallowing: — •'<i/rotfraii,  Pii-let,  C'n/jilucrrai 
D'Orb,,  A'lmtiliicmit.  D'(.lrb,,  Aploeeni*,  D'Orh. ,  Milia,  Fischer, 
Camdticerae,  C'-onrad. 

The  study  of  the  ^nera  Phraffiiwcerat  and  Gomjihocnvs  has  pro- 
duced nnothcr  im]ionant  faet  rclnllvo  to  the  significance  of  the  cnr- 
vjiture  uf  the  Bhclls  in  their  medial  plane : — 

In  J  lira/jiiiocenis  the  majority  uf  the  species  are  curved  in  ench 
manner  ns  to  present  thu  excurreiit  tube,  or  the  ventral  side  of 
moUiisk,  upon  the  concavo  side  of  the  ahell.     Other  species,  on 
cimlniry,  aRreeinf;  with  the  former  in  their  generic  elmraclers,  hff 
the  vential  wide,  or  exeurrent  tnhe.  upon  the  convex  side, 

Ey    eonlrtist,   in    Vnmphocfrns    llio    greatest   number   of   speciea 
show  the  ventrul  side  of  the  inolliisk  corresponding  to  the  reliitivcly^ 
eouvex  side,  while  in  sumc  the  lube  is  found  to  ihe  right  of  i'^ 
concave  side.     'I'lius  in   Phi-iymortrai  the  endogiislric  sjieiies  ] 
dnniinate  and  the  oxopislric  species  nre  rare,  while  in  O'oin/ihnet, 
the  eontriiry  is  the  case      This  consideration  has  led  the  author 
think  that  the  siime  phenomena  will  manifest  itsdf  in  other  pene 
und  has  induced  him  to  subdivide  earh  penus  into  two  parallel  etn 
according  to  the  emiogustrio  or  cxogaatric  eun^e  of  the  speeit*. 
inevitable  result  of  this  eonelusion  is  thnt  generic  names  whieh  ha' 
lieen  fouiiiled  npnn  this  dielinetion  will  disajipear,  aueh  as  the  ty 
V'lrtncei'iiin.  recently  e«tolilished  hy  Mr.  liillings. 

The  form  of  the  trnnsverhe  sectinn  in  the  Niiutilids  furiiishea 
of  the  niosl  uppiircnt  chanicterH  of  Ihe  shell.     Tliis  form.  howe\e^ 
ia  not  invuriublc  in  (ocb  gcnne,  neither  is  it  possible  to  lake  each 
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variation  as  the  fundumontalJiahui  of  a  particular  generic  type.  In 
certain  upwii-s  tlie  mDjidcatinn  siir][)ly  iiKiicnti'a  the  ape  of  llic  inili- 
viJuuIs;  for  in  Ci/rlurerat  thu  trunsverse  sectiun  is  circuliir  in  tlie 
yijiinj;;  HpeciTOon,  wliUo  it  becomt's  elliptical  or  i^viit  or  Hubtriaiiguliir 
iu  ailult  age.  (Jeiioru,  lliereforc,  sudi  aa  Viiii'jii/locernt,  Tii-i'"y,  Tri- 
ipmorerai.  M'Coy  {OMoi'rrii  jKir.iih.ririim,  Sowcrby),  Timnocheiliis, 
Sl'L'tiy,  und  Trtwriim/iacia  (fiiihgcnun),  wliich  have  been  tbuiideil  on 
dirt'eiences  of  the  furm  of  the  transvorae  seclioQ,  are  merged  in  their 
proper  places  among  the  old-csl  iiblinhed  genera. 

The  uperture  of  ihe  shell  of  the  Nautilidm  is  Bomotimea  simple,  or 
like  the  ti-jnsvL'rsc  scctiori,  and  sometimes  complies,  or  contnicted 
into  two  oitHl'os.  This  (htfcronee  seems  to  furnish  a  clmnieter  ns 
eusy  OS  it  is  certain  for  the  distinction  uf  tho  {rencm  of  thi*  fiiraily. 
The  genera  which  correspond  in  tho  two  series  of  the  Table  (p.  U) 
are  alike  in  every  other  respect,  and  ore  only  separated  by  the  con- 
trasting form  of  Iheir  ajierture.  The  contrast  BeeniB  to  iho  ouihor 
to  indieule  a  different  conformation  of  the  important  oi^iiris  which 
surround  the  head  of  the  Cejihalopod.  and  even  of  the  head  itself, 
which  appivirs  to  have  been  sonietirnea  free  andsometimea  imprisoned 
in  the  shell.  In  conneipience  of  these  eoiielnsions  the  author  has 
oorabincd  with  the  geniin  Ciirlwei-ni  the  forms  named  Oiteoeemg  and 
|ho  genufi  (ilrf/iioreniii  of  Mr.  Hillings. 

The  singular  appcaranrca  produced  in  the  siphon  of  certain  Naii- 
iilida^,  and  especially  in  the  siphon  of  Orthownr»,  by  organic  de- 
posit, has  led  to  the  formation  of  several  genera,  such  its  A<-thiii,-ti-BS, 
Onuoceriif,  J/uronin,  Eiiiloetmt,  ite.  All  these  appearontcs  can  bo 
trneed  to  the  normal  and  habitual  forms  of  the  elements  of  the  siphon; 
eonserjuently  these  generic  denominations  have  been  carried  by  the 
author  to  the  synonomy  of  the  genus  (h-fhoco-ng. 

Tho  type  Troehnceriit  is  extended  to  contjiin  those  Niiutilidte 
the  shell  of  which  presents  a  double  curve.  Among  the  eslreme 
fonns  Bome  are  bent  in  conriguous  vflutions,  and  are  strongly  tur- 
n-ted. Others,  on  the  contrary,  are  simply  bent,  like  Cr/Wofi-ra^,  with- 
out completing  a  turn  of  the  spire,  and  their  Bcoond  coO  (i'.  t.  their 
curve  in  hpli.\)  is  not  manifest,  escept  by  a  defect  of  symmetry. 
TIius  the  genus  Trodmiti-ii»  represents  among  the  Natitilidoa  three 
types,distingujshedby  threenamea among  the. \mmomtidiB,namcly: — 

Tiirrilitfs,  Lam.,  with  contiguous  volutiona. 

llrhrotfrnt,  D'Orb.,  with  eon tiguous  volutions,  except  Iho  lust,  which 

is  extended  in  a  straight  line. 
Uelicortriig,  D'Orb.,  with  separate  volutions. 

This  extension  of  the  genus  Tmrhatirag  may  tt])peQr  ciimod  loo 
far,  if  it  is  compared  with  that  of  the  genem  with  a  single  coil, 
among  which  are  maintained: — 

Cijrtoeems,  a.  type  simply  bent,  with  lesa  than  a  turn  of  the  spire. 
fri/roeerag,  a  type  coiled,  with  disjointed  volutions. 
Jfautilits,  a  typo  coiled,  with  contiguous  volutions. 

Tho  author  admits  ihnt,  frnm  a  purely  theoretical  point  of  riew. 
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he  Bhould  have  eliminaWcl  the  type  JJyroter<i$,  the  forms  ilisfin- 
guUhed  by  that  namu  being  |umt'(l  to  those  which  liuvo  Ik'cd  cidled 
lAtuitft. 

U.  liarratMle,  while  treating  of  the  spedtic  denoiuinslioue  which 
ho  Lfts  ado|)U.>d  for  the  S50  to  900  now  forms  of  Cephalojiode  dis- 
covered in  buboiniu,  uiciitions  the  great  lUQiculty  be  has  fuund  in 
det^jrmiiiing  fornw  which  he  should  eon«idtT9i)ecificidly  iiidfiiendent. 
In  almost  all  cases  sjiecific  naiiiea  have  been  preferred  to  thw 
names  of  Yarioties,  which  arc  always  found  inconvuiueut  iii  practice, 
especially  when  several  exist  in  the  same  species. 

The  general  rcsnltsof  the  geological  and  geographical  distribution 
uf  the  Ccphalopods  can  be  sketched  anil  more  plainly  indicated  by 
the  particuhir  distribution  of  each  tj'pe  in  proportion  to  its  ricbness 
in  speciho  forms.  Thus  a  study  of  the  genua  V'jrloeertu,  of  which 
the  author  has  nearly  4til)  forms,  leads  to  certuiti  conclufiiuns  and 
cenai  deration  a  which,  wiih  but  vcrj-  little  mudilicalion,  could  be 
applied  to  the  whodo  of  the  Pulu'oauic  Cephulupods. 

One  of  the  most  interesting  results  of  these  leseui'chea  i«  that  thea« 
mollusks  present  a  very  different  order  of  devclojiment  in  the  twi> 
great  Silnriau  zones  of  Bohemia — -the  northern  and  the  central.  In 
lUe  primordial  fauna  no  vestige  vX  this  order  i.<i  uiulliihlts  has  been 
iliscovercd.  This  horizon  seeras  to  be  the  8tarting-]iuiut  fiirni  «  hicta 
is  manifei'ted  the  difl'erenee  in  the  relative  level  U[ii>ii  which  appear 
BUcceesivcIy  the  different  types  of  CephalopodM,  and  in  the  relative 
epoch  of  the  greatcitt  speciftc  lirhueas  of  each,  iia  alsio  in  llie  maximum 
uf  the  total  riebness  of  the  family  of  Nautdidie.  The  eontiunt  is  the 
more  remarkable  because  the  generic  tyjica  of  Ihis  family,  so  unim- 
portant in  the  number  of  their  ^jwiea,  are  represented  as  well  in 
the  northern  as  in  the  ceiktral  zone,  and  establinh  between  their 
fiinnaa  aceuriexion  not  otherwise  met  with,  which  appears  to  indi- 
cate their  relative  conlem])orau.'ity. 

The  author  then  cuutrasts  Ihe  first  appearance  of  the  seTeral  genera 
in  the  three  Silurian  faunas  of  the  two  zones,  suniming  up  by  obscrv- 
iag  that  in  tlie  northern  zone  the  maximum  richness  i»  attained  in 
the  second  fauna,  and  is  followed  by  a  very  marked  diminution  in 
the  third  fauna ;  wliile,  on  the  contrary,  in  the  central  zone  the  mini- 
mum is  found  in  the  second  fauna,  and  tlie  maximum  is  reached  in 
the  third  fauna  in  the  moat  pronounced  manner.  M.  Barninde  con- 
cludes by  indorsing  the  ojiinion  of  JIM.  d'.Vrehiac  and  de  Verneuil, 
Ibat  llie  genera  wliich  have  the  greatest  horizontal  difl'nirioD  en  the 
globe,  and  are  moul  often  the  riehest  in  species,  are  alw)  Ihose 
which  have  the  greatest  vertical  mugo  in  tlie  geological  series.  At 
the  same  time  this  law  has  some  remarkable  exce])lion3. 

In  a  eoncluding  chapter,  II.  Uarrande  points  out  the  progref.3 
which  pala'ontology  bus  made  since  the  publication  of  the  memoir 
by  MM.  d'Arthiac  and  do  Vcrniuil  on  the  fosaila  of  the  old  deposits 
of  the  Uhenisb  provinces*,  Hy  u  scries  uf  comparisons  of  tlie  species 
from  the  I'alicozoie  strata,  he  shows  that  the  entire  class  of  molhisks 
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attained  during  the  Silurian  period  the  maximum  of  its  rdntivo  do- 
VL'loptQcnt  —so  much  ao  tbat  I'rot'.  J.  D.  Baaa  bas  given  to  tbut  period 
the  name  of  the  "  Age  of  Molluuks." 

This  comparieon  of  the  PalaMzoie  ayst^ms,  which  regards  them  aa 
iiniis,  does  not  assist  in  eettJing  the  litw  of  the  development  of  ani- 
luul  fonna,  because  the  successive  systems,  in  all  probability,  repre- 
sent very  unequal  lengths  of  time.  M.  Harrando  considers  that  for 
the  dL-terminution  of  the  true  laws  of  the  numerical  increase  and  de- 
crease ol"  anima!  forms  coexisting  on  the  globe,  it  is  indispensable  to 
subdivide  the  duration  of  each  system  into  units  of  equal  time,  just 
as  each  country  is  subdivided  into  units  of  surface  for  the  purpose 
of  cDm]iaring  the  density  of  their  jiopulation. 

Taking  the  general  fuuna  as  units,  the  third  Silurian  fauna  prc- 
Bctits  the  up|icarancit  of  the  maximum  develnjjmetit  of  auioiol  furma 
during  Pulfeozriic  times.  It  is  cspcciidly  the  thii'd  fauna  of  Bohcmiu 
which  tontributes  to  establish  this  iiumerital  ])rei«nderancc,  by  ila 
contingent  of  no  h'ss  than  i;4i.ii.i  species  of  that  age.  Morwiver, 
starting  from  the  third  fauna,  a  marked  decrease  is  observcil  in  the 
number  of  species,  either  in  ascending  to  the  upper  horiiion,  or  in 
descending  to  the  lower.  In  every  ease,  the  Permian,  or  Byns, 
fauna  presenU  an  incontestable  and  very  pronounced  minimum,  to 
which  the  Devonian  and  Carboniferous  faunas  gradually  lead.  This 
minimum  fauna  indicates,  by  its  extreme  nuincricalreductiun,  the  end 
of  the  I'ulscozoic  era,  althoughit  contains  the  representatives  of  nearly 
all  the  fundamenijil  types  of  the  animal  scries.  On  the  other  side, 
immediately  below  the  second  fauna,  which  is  distinguished  as  much 
by  its  spceitic  richness  as  by  t)io  apjjearunce  of  moat  of  the  generic 
Ij-pcs,  another  minimum  is  found  in  the  Primordial  Silurian  fauna. 
But  this  minimuin  is  chaructemed  by  the  extrt^me  preduniinauco 
of  a  single  class  of  animals — the  Crustacea — which  is  itself  repre- 
sented olraoet  excluBirely  by  Trilobitos.  In  the  midst  of  these 
Crustacea  appear  some  rare  forerunners  of  the  MoUusca  and 
lUdiaria.  [A.  8.J 


On  EncBKE  Fomils  from  KiEW,  W.  Russia.     By  T.  Fucua. 

[Proc  Imp.  GeoL  Inst.  Vienna,  Juno  4.  IS(i7.] 

A  sRHies  of  Eocene  fossils  from  Kiew  has  lat«Iy  been  transmitted 
fur  determination  to  the  Imperial  Museum  of  Vienna  by  M.  C. 
Tlieotilaktofl',  Professor  of  Geology  at  the  University  of  Kiew,  toge- 
ther with  a  map  and  section.  The  whole  Tertiary  deposit  rests 
partly  on  Cretaceous  strata,  and  parly  on  tJranito("8teppe-Uranite''), 
Prof.  Tbeolilttktotr  remarks  of  these  fossils  that  they  bear  a  greater 
reseniblance  to  those  of  Volhynia  [ban  to  any  ueeurring  in  the  Lower 
Tertiarica  of  Kiew, 

The  following  are  the  fuasUs  which  have  boon  deternuned  from 
the  several  divisions  of  the  Kiew  Tertiariee : — 


1,  Sanrlitmu  of  Salschiik  (Lover  SaMivision). 

IVrebelluin  Hopiluin,   Brandtr  ^T.  oonmlutum,  iMm.).     Coloure  ^ronier, 

Bsblni  nnjp'iis. 
Cai^^iUnrJa  iikxl0F<a,  DtJ^n  {C.  cArinnln.  lAJinA,     Calo.  grOHO.,  Siibl.  uiuj'. 
Cylliprca  iimhi(;iin.  Ihsi      Siil>li«  inlpr. 
t^nriUum  tiybriduiii,  Dr^h.     ^nblrti  inler. 
I.tiinii;!  Viilileriaiia.  Nyf,     [Ilvlg.  tjshl«  de  Wuwre,  Cdlc.  de  Gobertwige.) 

I 'all-.  (iroM. 
L'«r.lilii  iiiilcnia,  lirandrr  ^C.  eor-BVuim,  I^m,).     Ssblra  mnv. 
LiiuopBiB  iiiirituiilis,  Galeulli,    (ISolg  .li-Ue,  Lnckpii.)     Sable*  mD*. 
Anai  (IwimsHld,  Xi/»t.     (Lslilorf,   Bqum.  BbwoIc,   Woinlieini,   Kreuinacli.) 

Oligoocno. 

IVrlr'i  mniL-KS,    Hoa,  (U«lg.  lueken,  JeltH.  ForM.  Cklc  d'Axaohe.)  Calc,  gran. 
tiabL  iiiuj. 

2.  Lotcir  Sandglone  af  Tralilomiruiv. 

Cainiiiinria  nodou.  Dixfm,     C&lc  gnwa..  8«h1.  moy. 

rvruin  iieiilia,  lirandrr  (non  Lmn,).     (Burton,  LAtdurf,  Olig.  Uif^).     Sablea 

Aiiniiiui  nipnti,  IMI,    (Xwia.) 

Lui-iiia  irigjiiiliia.  D^^^ft.     Culu,  ^rua^. 

Piuua  luargttriUuva,  Lata.     C'alu.  groa?,,  SabL  mojons. 

3.   Lower  Blue  Clay  of  Kiew. 

Pinna  mar^itaceo,  /.am.    Calii.  enwe..  Sab!,  niujciis. 

TuWUa  di^rdila.  Lam.     Calc?.  gross. 

I'u'Len  comviu.   Sua:  (GvX^.   l^uekan,   Jette,   ForSt).      CmIo.  grow-,    Subl, 

muv..  Calc.  d*.\s»rrbc, 
Spon^yliis  Hiu'hii,  VhiL  |8.  TciMonbergPiiiia,  Sohfhll).  Laldorf,  Krcumberg. 
Oatren  llubi'liiiln,  Lam.     I'alc.  grou. 

„       gigaiitia,  iSuif.     Cole.  gnws. 

AparalUJiamiiftlioKicwEocBnefcisails  with  those  of  the  Paris  basin 
IH  liniilf!  tn  Mumi;  difli<L'iJtit.'3.  In  the  tiandetoni?s  of  llulscLak  and  Trak- 
toniirow,  we  find  two  forms  charactcrietic  of  tlio  "  SubloB  inli-ricurs," 
asKOt'iatcd  witli  others  from  tlie  '■  Sables  mo3-ens  "  and  the  "  Caltairo 
gTossior,"  or  their  Dt'lgian  anuloji;ue9  {"  Systemes  Umxclhoti  and 
Laokenien").  Such  forms  are;— 7V«fic//«nicoyii(urH,  C'nssiilaria  nO' 
i)oit,  P'/ral'i  ncfilis,  Luc'itui  t'olderiana,  L.  i/igantea,  Vnrilita  guhala, 
Limopgis  nririloiilcs,  Hniia  marijuriluiea,  Pe>'Un  coi-iieiis.  Theocenr- 
ronce  of  Oligoccnc  forms,  as  Aroii  ilecim^atii,  and  iiiaiiy  othcra  whose 
identification,  notwithstanding  Ihcir  stiiiing  resemblance,  must  be 
left  tn  further  investigatiiJii  of  more  abundant  nmtcrinJ,  disserves  at- 
tention. Such  forms  arc; — Car'tiiim,  !*[i.  (very  abiiudaat),  resembling 
(.'.  fiilfiiiihiCi'iii,  lironn,  from  Weiidieim  and  CiibscI  ;  Vnr'liinn,  sp, 
nov.,  rcsctnblinft  an  undeacribcd  Bpecies  from  Cassel;  Vohit'i.  ep., 
analogous  to  ('.  Tirmifni,  Boll.,  from  Ibe  same  locality;  and  /'iisiw, 
sp.,  rcniindiufr  one  of  Fusus  hrtv'xeauda,  Phil.,  from  Latdorf.  The 
faiiiiii  of  the  liluf  Clay  of  Kiew  include»  forms  of  the  "Sables 
moyens"  and  the  "  (Jaleaire  grossier"  (with  the  only  exrejit.ion  of 
SpOii^^l'is  Biic!"',  Phil.),  known  also  to  exist  at  Latdorf  and  Kres- 
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Sfnlicrj;,  bt>sMea  a  great  diversity  of  writ -preserved  Fomminirera. 
It  must  he  rcinarkod  that  miibt  iif  tlic  liucpne  Bjiccips  of  Kicw  iiru 
nnt  muitiiiieil  in  tlio  list  of  Ukntiiinn  Eovitno  speciea  publialiud  in 
IS-llil-v  M.  Dubois. 

[CocsT  M.] 


On  ihr  OmioKAPHicAL  ttTvJ  Geoltoical  BtsTRinrTinN  0/  the  IIkin- 
DKKn,  tlie  ItiHOS,  ami  Ihf  AuRnclla.      Ily  J.  Vm.  iw.  JJkaMit. 

(Proceod.  Imp.  Ocol.  IniL  Vimnii,  Juno  4,  IS(I7.] 

Ts  n  pnpcr  commumciited  to  (he  Trap.  Aoademy  of  St.  PetornInirK, 
>I.  Bnindt  p;ivps  t)n'  rcmilts  of  his  itivestiffatioiis  on  thi-  gco<rriiphi- 
Pal  rnnpie  of  the  Ituindcfrr.  tho  Bison  {lias  himii  imd  B.  honntiis), 
(iTid  tho  Aurochs  {B-<s  pn'mii/rnius  or  Tum-mi  iijlp/:'trif).  find  on  the 
dislrihulion  of  tho  fossil  reniiiins  of  these  nnimsls.  Tht'ro  are  no 
well -defined  limits  between  M.  IjirtetV  pBliponlologico-chronologi- 
r.il  periods,  sevemlly  tliiinn'teiized  by  tho  <.-\isleiico  of  Vrsus  n/iflmiii, 
the  Mitmmoth,  tho  lleindcer,  and  the  Aurochs.  M.  Gurrigou'a 
three  ]ieriods  are  moro  notural,  but  c]n  not  ijuite  represent  the  real 
state  of  things.  According  to  IT.  Pmndt'a riews.  the  Ij>Mer,  Middle, 
aud  perhu])f<  thn  Upper  Tertiary  fimnos  uf  Central  Europe,  irhich 
arc  indieiitivo  of  n  iviirmer  elimale.  were  fullowed  by  an  iniinigra- 
tion  fnini  Northern  .\sia,  jiroKrcssing  from  the  north-eoKt  to  the 
Boiith-west.  At  ihis  epoch  (and  perhups  nlready  during  the  Ter- 
tiary period)  Northern  Asia  was  occupied  by  tho  mime  mnmnialiun 
fuuna  as  nt  present,  with  the  addition  of  Honic  few  species  since 
extinct  {Mammoth,  Sh.iggy  Rhinoceros,  -Enroths,  Bison,  Musk-Ox, 
(iaEcUe,  Argnli,  JIusk-Deer,  Ciijiricorn,  Reindeer,  Stog,  Hoc,  Boar, 
nnil  perha]>s  nin-afly  Ti^er  and  IIya?na)  ;  and  thi«  faiuia  may  have 
pcriii'ted  there  thron-ih  an  indetinito,  and  proliably  a  very  loug 
jicriod,  Theconlempriranettyofnian  wilhlhif  fauna  is  not  yet  proven; 
but  it  is.  to  Monie  extent,  probable.  The  next  period  commences 
n-iih  tho  migration  from  Norlh-east«m  Asia  into  Central,  Wefitem, 
iiud  Southern  Europe,  caused  nnd  favoured  by  a  general  depres- 
sion of  tcmpeniture,  nnd  continues  down  to  the  extinction  of  tho 
Mammoth.  The  whole  of  tbe  i'aunn  of  this  period  could  not  exist 
BO  completely  in  any  Kurupcnn  region  as  in  its  native  country; 
however,  tho  existence  of  man  during  this  period  is  no  longer 
doubtful.  A  third  period,  encroaching  on  bistoric^J  limes,  ranges 
from  the  cstinction  of  the  Mammoth  and  ol  the  WooUy  Rhinoceros 
down  to  the  extinction  of  the  Reindeer  in  Central  Europe  (in 
Scotland  during  the  12th  centuriO.  The  fourth  period  is  chiirnu- 
lerized  by  the  extinction  of  the  Auroclis  and  of  the  Crriiui  vieija- 
ceriis  in  Centrii!  ICiiropc,  and  by  the  noluble  diminution  of  the 
Bison,  the  Elk,  the  Heaver,  the  Hear,  the  LjTix,  Ac,  and  eiids 
about  the  middle  of  the  IBih  century.     During  tlie  fifth  or  present 
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period,  tho  dimimition  of  »-il4  mamninlinn  upeciPN,  by  t.lie  nrtion  of 
man  and  the  general  iiseof  firc-armH,  is  continuously  progressini;. 

[ConifT  M.} 


On  Pal.bikoic  Strata  iii  RrwiAiJ  Polakd. 

ily  MM.  F.  ItoKMKR  and  BiHSENHAItT. 

[Proeopd.  Imi).  Gwl.  Inst.  Vienna,  April  2.  lR67.i 

TiTB  contml  nioimlain-Br'nip  of  lluBsian  I'olnnU  sprcadd  Iwtwcon 
Sandnniir  and  Mala^oszcz,  wilh  a  ItHfjIh  of  about  18  and  u  breadth 
of  from  2  to  3  (Jcrnian  mili-s.  The  Devonian  dcjioBita  represented 
in  this  group  follow  thus  in  deaeending  order : — 

1.  niack  bituminous  limestonou  and  cnleareous  marls,  with  7W- 
donotni/a  (?)  femixtn,  Oi/priilina  urruto-ttriata,  Phacopa  rri/plo- 
phthulmus.  und  Goniatlles  rrlrorsut. 

2.  I.iplit-fireen  coralliferous  limestone,  with  Culamopora  rert-i- 
mmi.i,  Ah-eulittt  iiiliorhiciilarif,  Sironvitopora  /'olt/morpfia,  Atn/pa 
rtlieiilnris,  2i/iifnc/ionella  nfiiniiiiala,  Broaleug fiithrJlifer,  iSc. 

3.  Hrewnisli-grey  sandstones  ucat  Eiclee,  with  (Jrthit  Kitlciemi*, 
Itonim. 

4.  Pnrk-colourcd  marly  nhales  in  the  ij'on-mincs  of  Dsbrowa, 
near  Kiel(«,  with  Splrifrr  ofiiohiin.i. 

5.  Dark-coloTirol  Haudstonts,  purple  marl-almlrs,  and  beds  of 
compnet  durk-grey  limestoneB.  with  Oiihis  luntirit,  Atri/pa  relhv,- 
larill,  Peiilamrnis  galeiilus,  filroplwintna  deprf*sa.  &.•:. 

6.  Qiiiirtzites  of  Lyaiigoru,  without  organic  remains. 
The  first  division  evidently  reprcsenls  tlie  Tippennoat  Beronian 

lioriiion,  as  the  fifth  division  represents  tJie  middle  one.  The  Por- 
mians  lire  represented  about  I|  mile  north-east  of  Kieke  by  genuine 
"  Zet'listein,"  with  Productus  horndu»  ;  this  is  the  extreme  easterly 
ttrmiuation  of  the  ''  Zerhstein"  deposits  of  lormany  and  Lower 
Silesia.  The  Trias  is  eonBpieuonsly  represented  by  variefruted  sand- 
stones (with  Miinplioria  fidinx),  by  Keuper  (Puseh's  northern 
sandstone  formation  with  red  clays,  abundance  of  ar^llaceoua 
Spha;rosiderites,  some  vegetable  ami  owasionally  animal  remains, 
extending  over  an  area  of  more  than  .50  German  stinare  miles),  and 
MuBchelkalk,  J'eeopteris  Oltonis,  Goepp.,  (a  form  freijuent  in  the 
Keuper  of  L'p[)er  Silesia)  has  been  met  with  again  in  the  Keu[>or 
of  Miedzieczo. 

[COUST  M.] 
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On  NDLLii'iirLA  iSKULiTA,    By  Prolcsaor  A.  E.  Reuss,  Fur.  Coir.  G.8. 

[Proreed.  Imp.  Oeol.  IIIH^.  Vioiuuk,  Sscember  18,  I860.] 

Although  very  common  in  tho  Upper  Trias  aiid  in  tho  Muscbd- 
kalk,  and  even  in  places  conBtiluting  wholo  bods  by  iUelf.  tlie  affl- 
nities  of  this  fossil  are  still  doubtful,  portly  un  account  of  its  rare 
occurrence  in  on  entire  and  well-preserved  uondition.  Bomo 
Tarietiea  have  been  taken  for  segments  of  the  stems  of  Crinoids, 
Its  discoverer.  Prof.  Ifehafhiiutl  hinted  at  its  resemblance  to 
Ctriojiorj,  but  uevBrtheless  ranked  it  among  the  Bryozoan  genus 
^allipiira.  He  subsequently  made  it  the  tj"pe  of  his  new  genuB 
Dlplapnra,  uiid  divided  it  into  a  number  of  species,  which  are  no 
more  than  did'creDt  conditions  of  the  Bamo  form.  Prof.  Otimbel 
made  it  a  species  of  the  AnthoKoaii  genus  ChtTtetn ;  Stoppani  de- 
scribed it  OS  Oattruchiriin  oblusn  ;  and  Dr.  Eck,  without  decidipg 
about  its  nature,  gave  it  the  name  of  Ci/liiidrum  anttulatum.  A 
close  examination  uf  a  number  of  specimens  from  difl'eront  localities 
threw  no  hght  on  its  intimate  structure,  or  on  its  true  nature. 
CiiUndritm  anmiliilum  is  certainly  closely  related  to  the  Bryozoa, 
with  which,  however,  it  lias  nothing  more  in  common,  in  regard  to 
its  internal  structure,  than  NuUiporn,  Chirrtln.  or  (fmtrochmm. 
In  fact  its  interior  is  hollow,  and  but  accidentally  filled  up  with 
calcareous  matrix  (see  SciafhSutl,  Lolhiea,  pi.  Ixv.  <.  fig.  18),  and 
not  filled  up  with  ceUulor  substance  as  Schuiliautl  supposed  when  ho 
stated  it  tn  be  analogous  to  Ccriopora  and  Cricopora.  The  ccUular 
cavities  in  the  interior  of  the  septa  have  no  direct  mutual  com- 
muuicatiou :  tliey  are  disposed  in  circular  ranges ;  their  orifices 
(Dr.  Carpenter's  "jiinctural  interspaces")  open  into  the  central 
cavity  of  the  stem,  and  the  channels  into  these  inner  orifices  ;  these 
channels  are  disposed  in  allcrnating  double  ranges,  and  end  out- 
wardly in  the  pores  of  the  sitrrace.  All  these  characters  denote  an 
affinity  with  the  complicated  forms  of  DaclijJopora  (see  Dr.  Car- 
penter's '  Introduction  to  the  Study  of  the  Foraminifera,'  pi.  x. 
figs.  17,  18,  Dactyhpnra  reticulata,  and  figs.  24,  20,  D.  riiliiidrncea). 
Prof.  Sehafhiiutl's  distinct  species  are  merely  more  or  less  well- 
preserved  specimens  of  Dac'i/lopora  nnniilata  ;  while  0'islroch<rna 
<}btiisa,  Stopp.,  and  Ci/^indrum  annuhlum,  Eok,  may  perhaps,  after 
closer  examination,  prove  to  he  distinct  species  of  the  same  genua. 

[Cof  KT  M.] 
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The  SiLDRiAS  Pteeopods  o/Bohkmi*.     By  SI.  J,  Baekasde. 

[SjiWnie  Silurion  (lij  Cimtre  de  \t,  Bohims.  ParJoochim  Barriuide.  K""Piirlii' : 
Rophrrflioa  J'oltontulogiqufB.  Vul,  iii.  CImhb  des  MalluBquei.  Ordro  d™ 
PWrojiodM.    ■Ito.  Pi).  17(1,  and  Hi  PlntcB.    1807.] 

Beforr  deacrlhing  the  geuora  and  ajiecies  of  PtcropoiJs  whioh  cha- 
racterize the  Riluriiin  depoaite  of  Bohemia,  St.  Barmnde  (rives  an 
historical  riiiimi  of  thts  successive  discoveries  of  the  genera  of  this 
order  from  the  j-ear  ISIS,  when  Sowerby  published  the  figtirea  and 
descriptions  of  two  speuies  of  the  genus  Comdana,  up  lo  the  present 
time,  when  nine  genera  of  Palieoioic  Pteropods  are  admitted  by  the 
author,  namely ; — 

Bpedo. 

Cannlnria,  Millar,  Sosrcrby     83 

Tfntaculifes.  SobloMiQJui ...._...   fi2 

Hyolifhes.  EieLw,ild 84 

Htmictratife«.  Eicliwald 3 

Colniprinn,  SniiiJbfrjjer 4 

l^trofhf-a.  Suiter ,     7 

Snllrrrlla.  Billings    3 

Sfu/io/a,  Lesupur,  Ludwig 9 

PnragMothefa,  Barrande 1 

S46 

These  nine  genera  may  be  arranged  in  two  divisions,  according  to 
their  relative  importance.  The  principal  or  cosmopolitan  genera, 
those  which  are  dSstinguishcd  by  the  groat  number  of  their  apfscies, 
by  their  great  vertical  extension  in  the  Palfeozoic  series,  and  by 
their  great  horizontal  diffusion  over  tho  Vnrface  of  the  globe,  aro 
Conularia,  Ifi/olitkes,  and  TentacuHUs.  To  these  the  author  joins 
I'tcolha^,  beeanBe  of  its  appearance  on  the  two  continents,  namely, 
in  the  United  States,  Canada,  England,  Ireland,  and  Bohemia.  The 
flrc  other  genera  enumerated  in  tho  table  nre  considered  secondary 
or  local,  because  of  tho  relatively  small  number  of  their  species,  and 
especially  because  of  their  limited  diffiiainn,  both  vertically  and 
horizontally. 

All  these  types  are  not  met  with  ia  any  one  of  the  Paleeozoic 
regions.  Bohemia  occupies  the  drst  jihiee,  possessing  seven  of  the 
nine  genera  enumerated ;  while  the  RheTiish  Provinces,  with  five 
genera  in  tho  Devonian  deposits,  occupy  the  second  plaee.  The 
United  States,  the  British  Isles,  and  Bassia,  although  containing 
the  greatest  Palicoioic  deposits,  have  not  yet  furnished  more  than 
four  types  each. 

The  two  genera  (Hemiremg  and  Saltertlla)  which  are  wanling  in 
Bohemia  are  characterized  by  a  peculiarity  which  caused  the  author' 
to  hesitate  before  admitting  them  among  the  Pteropods,  and  which 
consi.sts  in  the  eslmordinary  thickness  of  the  partitions  of  the  shell, 
whilst  the  internal  cavity  is  extremely  reduced.  TTiia  was  the  more 
to  be  observed,  since  the  remarkable  tenuity  of  the  testaceous 
envelope  in  C'nnulnrin.  Tentacvjitn,  CoJfoprion,  SyolilJirs,  &e.  was 
one  of  the  principal  reasons  which  induced  scientific  men  to  class 
thene  types  among  the  Pteropods.     The  thickening  of  the  shell  of 
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Mtmieeroi  by  these  iatenial  concentric  layers  dill  not  prevent 
Broun,  iu  1S49,  from  placing  Ihera  in  their  jiresent  position  ;  iind 
in  1363,  Mr.  E.  Killings  and  Prof.  J.  D.  Dana  followed  his  example 
with  the  fossils  named  SatUrtllu,  which  present  an  anidogous  struc- 
ture of  their  shells.  M.  Barraude  considurs  that  these  views  are 
well  borne  out  by  the  observations  which  ho  pnbliahcd  in  1855, 
upon  tlie  existence  of  an  orgauic  deposit,  in  the  form  of  uonceu- 
trie  plates,  obstructing  the  internal  cavity  of  Conularia  ftritiida. 

The  osislenoe  of  partitions  in  certain  species  of  the  different 
genera  of  I'leropoila,  eatablishos  a  coanexioti  between  their  shells 
and  those  of  the  Cephalopods.  But  the  constant  nbaeiiee  of  [he 
siphon  in  the  first-named  order  prevents  its  being  confounded  with 
the  second,  of  which  all  the  shells  arc  invariably  provided  with  this 
organ. 

The  same  preponderance  which  has  been  observed  in  the  number 
of  genera  of  Pleropods  which  Bohemia  posaeasea  applica  in  like 
manner  to  the  number  of  speoica ;  for  while  in  the  United  States, 
the  British  Isles,  and  Russia,  the  greatest  Silurian  regions  of  the 
northern  zone,  69  epecica  niay  be  enumerated.  Bohemia  poascases 
no  less  thim  H8  distinct  species,  or  27  per  cent,  of  thu^^otul  immber 
of  kniiwn  forma  {'24G)  in  the  Palieuzoio  world. 


Table  of  the  Ditlribution  of  the  Getura  of  PttrojJOi/t  in  Hit  ivhoU  of 
the  two  great  Paiifoztiie  Zona. 


Cftiiifiiri'i,  Mill.   ,.,.,.,. 

Hi/iili/?iei,  Eiuliw 

I'/trofliccii.  Suit 

PArai/JiofAec/i.  BuTT' 

Cofeiipnoii.  Saiidb 

Tfii/aciilittn,  Sohlatll 

fSfi/livla.  lieau 

&>l!erMi.Bill 

Hemicsriu,  Eichir 


!W«I 


Silurian 
Pmiiuu. 


I.    n.  iin. 


a 


Is 


j 


The  remarkable  concentration  of  the  species  of  this  order  in  the 
Silurian  system,  and  their  rapid  diminution  in  the  subaequent 
syBtems,  are  in  complelo  harmony  with  the  results  obuiined  from 
the  nutbor'a  study  of  the  Cephalopoda.  On  the  other  linnd,  while 
the  qioeh  of  the  maximum  specific  development  of  the  Palreozoio 
Nautilidie  corresponds  to  the  Third  Silurinn  fauna,  tlvst  of  the  greatest 
specific  richness  of  the  Pteropods  is  manifested  in  the  Second  Silurian 
fauna. 

In  comparing  the  two  great  Paleeozoic  zones  with  regard  to  the 
numbiT  of  species  of  Pteropods  which  arc  proper  to  them,  it  la  found 
that  the  norlhern  zone  haa  funiiahed  161,  while  but  BO  are  known 
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Pu>«i>D)h.    The  thickceiing  of  the  elid)  of 
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JTfmiecnu  by  these  interDal    concentric   layers   did    not  prevent 

Broun,  in  1849,  from  pliicing  them  in  their  present  position ;  and 

in  1303,  Mr.  V,.  Billing  and  Prof.  J.  D.  Bana  followed  his  t'xnmple 

with  the  fossils  naraod  Sa^UreUa,  which  present  an  aujtlogous  struc- 

tare  of  their  aholU.     M.  Barrando  cousidcre  that  these  views  are 

well  borne  out  by  the  ohservationa  which  ho  published  in  1355, 

upon  tho  eiistenco  of  aa  organic  deposit,  in  the  form  of  concen- 

^^tric  plates,  obstmcling  the  inlemal  cavity  of  Oumdai-la  ffeiinda. 

^B     The  cisiatenco  of  puriitioas  in  ecrlain   sptcicB  of  the  different 

^Igeiiera  ul'  Pteropoda,  tistablisheH  a  connexion  lietween   their  shells 

and   those   of  the   Cephalnpods.     But  the  uoastaut  absence   of   tho 

aiphou  in  the  first-named  order  prevents  itii  being  confounded  with 

the  second,  of  which  aU  the  shellB  are  invariably  provided  with  this 

^H  The  same  preponderance  which  has  been  observed  in  the  number 
|^»of  genera  of  PteropodB  which  Bohemia  posaesses  applies  in   like 

manner  to  the  number  of  species ;  for  while  in  the  United  Slates, 
^^tiic  Itiitii^h  laies,  and  Russia,  the  greatest  Silurian  regions  of  the 
^Blorthcni  zone,  69  species  may  be  enumerated,  Bohemia  possesses 
^^lo  less  than  Ii8  distinct  species,  or  27  per  cent  of  the/otul  number 

of  known  forms  (24^)  in  tho  Palieii^foio  world. 

ITtti/tf  of  the  Diitrihatian  of  the  Otnera  of  Plei'ojM'U  in  the  wlioU  of 
the  two  r/real  l^itosuie  Xonea. 
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remarkable  concentration  of  the  species  of  this  order  in  the 
i&n  system,  and  their  rapid  diminution  in  tlie  8uhsei|uent 
ore  in  complete  harmony  with  the  results  obtained  from 
author's  study  of  the  CephulopodQ.  On  the  other  hand,  while 
the  ''iioch  of  tho  maiumnm  specific  development  of  the  I'alsoioic 
NantiJidat  corresponds  to  the  Third  Kilmian  fauna,  that  of  the  greatt-st 
specific  richness  of  tho  Pteropods  is  manifested  in  tho  Second  Silurian 
fauna. 

In  comparing  the  two  great  Paleeozoic  zonea  with  regard  to  the 
umber  of  species  of  Pteropods  which  are  proper  to  them,  it  is  found 
lat  the  northern  koud  has  furnished  161,  while  btit  SO  are  known 
Toi.  uiij. — PAKr  n.  -» 
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in  the  central  zone,  But  tho  161  species  represent  the  contrihiitione 
of  fifteen  countriea,  whifh  coiiBC'ijuently  poseess  < neb,  on  nii  jiveruge, 
10"3  species.  On  the  other  hand,  the  80  gpectes  of  l.he  central 
lone,  coming  niilj-  from  four  countries,  give  to  them  an  nvorage  of 
20  species,  or  nearly  double  the  proportion  of  those  from  the 
northern  zone. 

M.  Burrunde,  however,  statea  with  regard  to  these  results  that 
they  are  piintipnily  due  te  the  introduction  of  the  contingent  which 
Bohemia  has  furnished  to  the  palicontological  cnumemtion,  and 
may  therefore  be  modified  or  reversed  by  discoveries  in  other 
countriea  at  present  unexplored. 

The  Pteropods,  hke  the  Trilobites,  tend  to  confirm  the  line  of  de- 
marcation between  the  Palteozoic  and  Meaozoic  eras,  and  by  the 
distinctive  charaetera  of  their  specific  and  generic  forme  furnish  a 
ready  means  of  recognizing  the  principal  stnitigraphical  divisions  of 
the  different  systems. 

In  conclueion,  M.  Barrande  calls  attention  (1)  to  the  reniarkable 
contrast  between  the  groat  numbers  of  the  most  ancient  representa- 
tives of  thifl  order  in  the  Silurian  seoa  (that  is  to  say,  soon  after  their 
first  appearance)  and  the  small  number  of  apeuies  which  now  exist, 
and  (2)  to  their  extraordinury  disappearance  during  the  whole  of 
the  Mesozoie  era,  although  thej  reappear  in  the  Tertiary  formation 
and  have  in  the  existing  fauna  certain  forms  verj'  analogous  to  those 
from  the  Palffiozoic  series. 

If  this  intei'mitteucG  be  only  apparent,  and  attributable  to  the 
exclusive  existence  of  species  unpiwvided  with  a  shell  during  this 
immense  lapse  of  time,  it  will  not  be  loss  interesting  to  inquire  why 
the  order  of  I'teropode  is  tho  only  one  which,  dmiiig  this  long 
"  struggle  for  exiatcnce,"  succeasively  carried,  resigned,  and  re- 
simied  its  testaceous  covering.  [A.  8.] 


On  the  EErpTioK  nl  SiSToniifo,     By  Chev.  voh  Kaueb. 

[Proceed,  Imp.  Gcol.  Inalit.  Vienna,  May  16,  1SC5.] 

Prof.  Zephakovich  has  recorded  the  oceurrenoe  of  crystallized  horn- 
blende in  a  specimen  from  ihe  new  centre  of  eruption  on  George  1. 
Point,  Dr.  Stacho  has  minutely  eiamined  tlio  felspathic  sub- 
stance included  in  the  ciillular  interstices  of  these  lavas,  its  specific 
gravity  being  2'Gfi.  Analyses  of  the  following  varieties  have  been 
made  in  the  laboratory  of  the  Imperial  Geological  Institnte: — A, 
From  the  old  crater  of  Nea  Kaimeni ;  grej-ish- black,  with  fine  pores ; 
the  main  substance  grey,  with  isolated  small  crystals  of  felspar,  mag- 
netic oxide  of  iron,  and  altematinE  gi'ey  and  blaek  stripes,  according 
to  the  admixture  of  more  or  less  fel.tpar.  B.  From  the  bauka  of  ibe 
freshwater  lakes  of  Nea  Kaimeni,  behind  the  bn  thing-houses  ;  black 
pitehst  one -like  lava,  with  tracca  of  ]}ara]!el  himelim  and  a  very 
small  amount  of  disseminated  white  viii'eous  felspar.  C.  From  the 
slope  beneath  Thera  (Sanlorino),  close  to  the  level  of  the  sea  ;  black 
cellular  obsidian  slag,  with  traces  of  parallel  structure. 


i 
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^r      Tho  reBulta  obtained  are : — 

■  A.  B.  C. 

■  Densitj(Bniallpieoe«Bt  18°  0.) 2'B6G  2544  2-B07 

H  Silica    6703  6725  6e'12 

■  Alumms    15-481  „_ .,,  J  14-52 

■  OxTdulBicd  icon 6-771  *""  1    5-73 

■  Lime a4I              338  a-68 

■  Magncwia IH7             0'70  0-64 

■  Poln-h &341            ,.,„  r223 

■  8,ida i-SBJ           ° "  \  4-08 

H  L-isn  by  iarauideiocneo   -  1H7              055  0-43 

H  B0'04(»')  ItXI-OO  100-31 

^M      The  iroti  is  calculatei]  ds  ozydule ;  but  a  part  of  it  is  cet'tmnly 

H  oxydo-oxydulo,  aU  the  specimt-ns  aniOj'zed  outing  on  the  magnedu 

needle,  whilo  naotber  port  has  been  chnnged  into  oiido  in  con- 

Bnquence  of  decomposition.     The  analytic  rcaulta  prove  these  epeei- 

^^iQena  to  be  identical  witti  the  lavas  of  the  last  eruption. 

^P     A  specimen  of  older  eruplivo  rocks  from  Santorino  (D)  w-bb  of 

different  composition,  contalnirig  a  lisa  proportion  of  allien  and  a 

greater  of  bosii.^  substances  than  tho  laras  of  the  present  eruption 

(A.  B,&  C).     It  is  very  compact  and  hard,  with  an  uneven  fhietnre, 

and  varying  between  dark  grey  and  black.     It  is  rather  equally  in- 

lerspei-si:d  with  smaU  eoncretions  of  granular  olivine   and   white 

vitrt'ous  tl-bpar.     The  first  of  these  two  minerals  la  more  or  Ices 

^Bdeeom posed,  with  supoi-ficial  reddish  and  brownish  tinld.     Kagnetic 

^Voxide   of   iron,    although  scarcely   viiublc,    must  be    disseminated 

through  the  whole  rock,  an  it  possesses  a  rather  notable  amount  of 

magnetic  power.     The  presenc*  of  hornblende  and  augite  eould  not 

bo  ascortainod.     A  speoinien  of  white  and  very  light  pumice  (E) 

iwas  coUoeted  near  the  bathing- bouses  of  Nea  Kiumeni. 
Tho  analytic  results  are; — 
D.                  E. 
I               Densiij 2-801  

Silica 55-16  00-00 

f              Alumini   16-W  13-14 

I              OiydiiUted  iron 9-6ftt  6-34 

I              Lime , 8-90  2'ft". 

Miign<«i»  510  0-46 

PoUih  1-40  4-39 

I               Suds Ml  6-00 

Loa:  by  iDsandeMonae l-Of  5-41 

100-39  9878 

Heated  in  a  retort,  the  pumice  (E)  emits  water,  hydroolilorie 
acid,  and  chloride  of  ammouium,  without  any  trace  of  sulphuric 
add.  Like  D,  it  is  but  slightly  attacked  by  acids,  and  fuses  easily 
into  a,  black  pitchstone-like  slag, 
^k  Tho  general  result  is,  that  the  whole  of  the  subsfances  ejected  by 
^Troloanie  eruption  in  the  Bay  of  Santorino  ui-o  nearly  related  to  the 
pyrosenic  andcsites.  The  rocks  enumerated  uudt'r  this  design atiou 
by  Mr.  lloth  generally  contain  between  55  and  67  per  cent,  of  eilioo ; 

HB      *  Cntculatrd  from  the  last  oC  wpigbt 

^m     t  Togelhcr  nil))  sonio  oiido  ruid  oifdo-o^ule ;  no  tnoe  of  niftnganiMa, 

I ^ 


and  iixla  is  predoniiiutnt  in  them,  cXTvcUy  as  in  the  irruptivr  rockt\ 
Sanliirino.     The  more  basic  among  them  an<  clowtT  rcLoied  to  to 
Icelandic  lavoB.  fCorsr  M.] 


On  HaUaxassa  CftLtixii,  Jf.  t:  Mfytr,  By  OnevALiEx  F.  »os| 
Hacer  and  PiX'fessor  E.  Suew. 
[PrcNwd.  Imp.  Onol  IhbI.  Viennn,  April  <\  1807.] 
A  STE.tni.T  complete  skeleton  (head  I'sa-pled)  of  this  Tcrtiaiy  Cch 
(wan  has  bc(-D  lat^Jy  found  in  a  quarry  near  Huinburg,  on 
Danube,  east  of  Vienna  and  cloec  to  the  Hungnriyn  frontier. 
whole  length  of  the  preserved  portion  of  thia  skeleton  is  7  j  fe*t ; 
lies  with  the  buck  upwards,  and  the  normal  amingcment  and  ci 
ncxion  of  its  parta  hiia  autfered  hnt  httle  disturbance.  The 
t«bnU  column  shows  18  rerlebne  with  the  ribs  attached,  the  rit 
of  the  It-t't  side  having  generally  retained  tlieir  nonnnl  situalion,  while 
those  of  the  right  are  more  or  less  deranged  and  broken.  There 
are  23  vertehrte  in  sidi ;  aiid  all  of  them,  not  excejiling  even  the 
hindmost,  possess  ralher  distinct  tr.insrewe  processes.  The  point  of 
conuesion  of  the  pelvic  rudimenl  is  not  discernible.  The  left  si-a- 
pulu  is  perfectly  jireservcd,  and  the  cervical  rertehwe  probably  hf 
concealed  benculh  it;  a  cerliiin  number  of  them  m.iy  also  have 
been  disloculed,  us  indications  of  them  have  been  found  near  tha 
caudal  portion  of  the  skeleton.  One  vertebro,  and  a  cerricjil  rib  of 
uncommon  breadth,  wilh  its  terminal  portion  well  preserved,  .ip- 
pears  beneath  the  scupula.  The  anterior  citremitirs  have  rs- 
mained  in  their  normal  eituation  and  connesion.  the  whole  of  the 
cubitus  and  radius  and  one-half  of  the  ulna  being  well  preaerved, 
Bomc  metacarpal  bones  have  been  foond  si'ottered  altout.  One-lialf 
of  the  nidimeut  of  the  pelvis  is  perfectly  preserved,  showing  the  iliac 
and  the  iNchinn  portions  distinctly  separated  from  ewch  other,  and 
betn'een  thorn  a  rudimentary  articular  cavity.  Tlie  head  is  entirely 
wanting  ;  but  portions  of  it  and  of  a  well-proeerved  lower  jaw  were 
found  some  years  ago  in  the  Tertiary  sands  of  LinK  (Upper  Auatrial. 
The  crystidline  hmestoncs  of  the  bills  near  Hainhui^  are  eurrciinided 
everywhere  by  raarino  Neogeno  deposits,  overlain  liy  a  stratum  of 
grovel  of  more  recent  date  than  the  diluvial  loani,  locally  varying  in 
thickness  from  a  few  inches  to  from  6  to  12  feet.  These  circum- 
8tanee-3  indicate  tlint,  during  the  Tertiary  period,  the  coast  of  the 
south-west  termiunlion  of  n  long  antj  narrow  iBlhmua,  pnnecting 
from  the  Litlie  C'nrpathiuns,  was  surrounded  by  a  numt'cr  of  msuljir 
limestone-reelii.  The  remains  in  ijuestion  have  been  found  close  to 
one  of  these  reefs,  in  the  sandy  shore  of  the  former  Tertiary  sea. 
near  the  northern  end  of  the  cliffs  of  the  present  Hundsheim  Hill. 
The  lowermost  strata  in  this  lociJity  are  caleareons  sands,  several 
feet  thick,  alternating  with  sandstones  wilh  calc-nreous  cement  from 
4  to  6  feet  thick  -.  they  are  overlain  by  an  alternation  of  nmilkr 
sands  with  conglomerates  like  sandstones,  and  above  these  is  a  cliff 
of  coarse  and  compact  quortzose  conglomerate  with  ctdcareo-argiUa- 
oeons  cement.     These  stratn,  having  a  dip  of  about  XQP,  lie  uncotl- 
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formably  on  tho  cryatalliue  limealone  of  the  Himdsheim  Hill ;  they 
are  slightly  vaulted  within  tho  quarry  itself.  The  ekeleton  was 
found  on  the  limit  between  the  deepest  saiid-atratuni  espoaed  and 
the  liiyer  of  compact  aondatone  immediately  above  it.  Tho  ver- 
tebral column,  the  ribs,  and  a  consideroble  portion  of  other  hones, 
lying  ill  the  upper,  lodser,  roddiah  iutenncdiote  stratuui,  could  eoHily 
tc  detached  ft'om  the  matrix.  'ITie  iuJjer  portion  nf  tho  dorsal  spines, 
the  coatul  archi'B,  ic.  were  imbedded  in  compact  sandatone.  The 
anterior  eitreraitj-  lay  towards  the  mountain -range,  the  caudal  one 
towards  thL-  Danube.  It  tould  not  be  made  out  whether  the  head 
had  heen  destroyed  by  former  workings  in  the  (juarry,  "r  whether  it 
was  separitted  from  the  body  and  transported  further  away  before 
the  animiil  had  been  drifted  to  the  shore.  Tho  other  foBsil  reniains 
associated  wiih  those  of  Hnliaiuista  aro  charaetcrislie  of  the  fauna 
of  the  Leitliakalk.  The  Echinoderma  among  them  ( Cli/jifatitr 
aeuminalut,  Dcsh.,  C.  ernssifoslnliif,  Aji.,  and  C.  J'arltchi,  Mich.) 
are  also  met  with  in  tho  faunte  of  Kalksburg,  near  Vienna,  and  of 
Kemenese,  in  Hunpiry,  Besides  these,  I'hnladomya  Alpino,  M^ath., 
Pcflen  aduiwim,  Eichw.,  Anomiie,  Oatrrre,  NuUtpone,  and  n  tooth  of 
Listrioihm  iptendtiis,  Myr.  (a  Mammalian  form  particularly  cha- 
racteristic of  the  marine  littoral  zone  of  the  Leilhakalk ),  have  been 
determined.  The  remains  of  IJuliiinaisn  hitherto  found  in  several 
contemporary  strata  of  the  Vienna  basin  may,  with  a  certain  degree 
of  probability,  be  regarded  as  belonging  tfl  one  species.  Further 
investigations  must  take  plaee  before  this  identity  eun  he  asserted 
ae  to  the  Halitiiiassa  whose  remains,  aceording  to  Prof.  Suess, 
are  chnracteristic  of  the  lower  sands,  with  Cerithium  margitri- 
taceimi  of  Gaudondorf.  The  geological  age  of  the  sands  and  sand- 
stones of  linz  in  which  the  remuina  of  HaHanassa  have  been 
found  ifl  still  uncertain  ;  and  cunsei|uently  Iho  questioTi  whether  oQO 
moi-o  species  of  this  Cetacean  genus  lived  during  tho  Tertiary 
'  still  nsvaita  final  decision.  [Coukt  M.] 


Ott  the  JcKAssti:  Fossils  of  fiu.iN,  Galicia. 
Professor  Reitss. 


By  Dr.  Lacbe  and 
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[Proceud.  Imp.  Ocol.  Inst.  Vienna,  Februnrv  and  June  18fl0.] 
1.  Onuleroptidg,  hij  Dr.  Laube. — Fifty -two  species  are  at  present 
known  to  occur  in  the  broivn  .Turaesic  strata  of  Balin,  diBtribnted 
among  21  genera.  Of  these  species,  3  are  also  found  in  France,  in 
horizons  falling  between  the  Lower  Osfordiau  and  tho  "  Bajocien  " 
of  French  geologists.  Nine  epeciea  occur  Lkewi?e  in  the  I'Jngliah 
Jurassic  deposits,  and  8  in  those  of  Swabia,  the  former  being  assigned 
hy  English  geologists  to  the  Inferior  and  Great  Oolite,  those  of 
Bwabia  ascribed  by  Prof.  Quenstedt  to  the  subdivisions  d~e  of  the 
Brown  Jura.  It  may  bo  inferred,  from  the  eoexistenee  of  these 
species  within  a  single  stratum  of  moderate  thickness,  that  the  sub~ 
divisions  of  "  Bajocien ''  and  "  Bathonien,"  as  established  by  M. 
d'Orbigoy,  are  not  generally  applicable.  Tho  number  of  new  speoiea 
from  Balin  amounts  to  19  :  they  are  : — 
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TrochBi  eutrochui, 

Sm^utlu.'UA, 

— —  rauBfiiA. 
Oniutiu  rieherti. 
Solnrmm  Hiprneai. 
PleuroloDisriB  eeioioroUB.  Stol. ' 

Chrjaeis. 

Alaria  tuinida. 

omaliMilnt,  Stol, 


DealoDgchampsia  loricaU. 
FatelU  icqiiirBrliata. 
Heleion  rujijoauiii. 

Balinenfle*  Sfoi. 

Natica  perlusia,  Stai. 

cornoliii. 

Ch('nirit»iii  diUUlit. 
Malliildn  eiii;1vpha. 
Turbo  Duridsoni- 
TruchuH  JlaHncnBLB. 

2.  Bivnlvts,  fiy  Ijr.  Lait/'f.^-Oi  the  108  speeioa  known  to  occwT  Bt 
Baliii,  .50  have  been  found  in  Normandy,  in  tlie  ■'  Bathonien," 
"  Bajoeien,"  and  oven  "  Callovien  ''  subdivisiona ;  71  are  identical 
with  those  of  tho  Oreat  and  Inferior  Oolite,  and  40  with  those  of 
the  Middle  Brown  Jura  of  Swabin.  Their  coesiatenee  within  a 
stratum  of  modt'rate  thickness  is  another  argument  against  tho 
general  importance  of  tho  aiibdirisions  of  JumsBic  deposiis  esta- 
blished and  maintained  by  French  geologists.  The  22  new  speciea 
from  Balin  are  : — 


Isonroji  dopmai. 
CttrdiodoDta  Bulinemda. 
Corbifl  obovala- 
Opia  oeratoides. 
A*tarte  gsliciiuiit. 
Ceromja  colunibn. 
Hjadlen  Fotoniras. 

Balinenaja. 

fiaxiCBra  craaaula^ 
— —  Dcslongchiimpni. 
QutriKrliffina  pliolodoltlee. 

3.  Echlnodinns,  hi/  Dr.Ltiuhf. — This  Class  is  represented  at  Balin 
by  a  Buiflil  number  of  forma,  generally  agreeing  with  those  of  the 
French  and  English  Jurassic  strata,  and  leading  to  the  same  con- 
clusions as  the  Gaat^ropods  and  the  BivalTes.  The  new  species 
are: — 


Eligiiiiis  KinlortuB. 
PlapunuiutB  Itbniia. 

' ciblcinga. 

Plicatula  lyra. 
Lima  atrigillsla. 

Lvcctli. 

rauiplanatn. 

|^lobu]ari>4. 

Hianitcs  Bublipyis- 
Macrifdon  uniaLiim. 
Isourm  OYHta. 


Pfgastor  decoratus. 
StDmrrbinun  rogiiatuf. 
Pnoududiudema  aubpeatagOnUiD. 


Ua|;iuMiB  Deaori. 

Hemicidaria  Aptjlo. 


4.  Brijozna,  Anlhozoa,a-n<l  Si'Onyiaria.bii  Pi-of.  Rtuis. — Of  the  19 
gpecics  of  Bryozoa,  12  of  Anthozoa,  and  5  of  Spongiaria  stated  to 
occur  in  the  strata  of  Balin,  20  are  already  known  from  other 
localities.  Among  them  all  the  species  of  Bryozoa  (with  tlio  excep- 
tion of  two,  whose  determination  still  remains  uncertain)  and  3  of 
Spongiaria  are  identical  with  those  from  the  "  Buthonien  "  deposits 
of  Raiiville.  near  Caon  ;  8  species  of  Anthozoa  ( tho  6  others  being 
new)  are  found  either  in  the  Great  or  in  the  Inferior  Oolite  of 
England  and  France.  The  shells  of  Mollusca  incrustcd  by  these 
Bryozoa  belong  partly  to  the  "  Bathoiiien,"  partly  to  the  "  Bnjocicn,'* 
and  even  to  the  "  Callovien  "  subdivisions,  or  to  4  Bpecies  common  to 
tho  whole  of  these  three  subdivisions.  It  may  ho  inferred  from 
these  tacts  that  these  throe  subdivisions,  more  or  less  distinctly 
limited  in  other  localiticB,  are  united  near  Balin  into  one  indivisible 
stratum,  whose   characters   coincide   perfectly   with   tboee   of  the 
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Jurassic  baein  of  France  and  England,  while  it  bcara  but  little 
annlogy  with  tho  Browa  Jura  cif  Ufnuaiiy,  and  totally  differs  from 
the  Alpine  Jurassic  depoBits,  of  which  a  representative  esists  at  a 
short  distance,  south  of  the  luw  region  uu  tin  banks  of  the  Vistula. 

[CoCKT  M.] 

Descbiptioh  of  a  Section  of  the  Bhenkeb  ItAiiwAT.  from  Botzek 

on  Uie  South  In  Isshbbuck  on  llu  Xokth.     By  Trof,  E.  Sdebs. 

[Froc.  Imp,  Ooil.  Inatit,  ViennA,  June  i,  ISffJ,] 

The  Imperial  Southern  Eailway  Company  has  presented  to  tho 
Imperial  Geological  Institute  a  geological  section  of  the  roiito  from 
Botaen  to  Innsbruck,  worked  out  under  the  direction  of  the  In- 
spector of  Constructions  (Mr.  Thommen),  together  with  a  collection 
of  illustrative  specimens.  This  section  is  the  more  instmetiTo,  as 
the  line,  with  the  ejieeption  of  two  comparatively  slight  deviations 
north  and  south  of  the  Srenner,  runs  straight  from  south  to  north  at 
right  angles  to  the  general  strike  of  tho  central  Alpine  chain. 

It  begins  with  reel's  of  quartiiferoiis  porphyry,  showing  many  steep 
plaues  of  cleavage,  so  as  to  assume  loeally  (as  near  Trent)  a  schistose 
appearance,  and  overlying  o  dark- purple,  thiek-bedded,  somewhat 
tuff-like  rock,  possibly  belonging  to  the  Vomicsno  group. 

Oo  the  right  slope  of  the  vullc-y  near  St.  Verena,  compact  bright- 
grey  urgillaceous  slate  with  seams  of  quartz  (strike  S.W.,  dip  about 
(iO°  S.K.)  is  seen  cropping  out  from  beneath  the  dark-red  rock. 
Near  CoUmanus  the  folded  argillaceous  slate  b  overlain  by  the 
dork-red  rock,  and  this  by  t!ie  porphyry,  with  hues  of  cleavage 
striking  N.S.W.  and  dipping  tJU-70°  S.W.  Above  the  porphyry 
appear  tho  dolomitie  peaks  of  the  Schlem.  Two  layers  of  diorile  im- 
bedded in  the  argillaceous  slate  are  scea  between  Klausen  and 
Brixen.  The  right  moraine  of  the  ancient  Eisack  glacier  advances 
as  far  as  tho  junction  between  the  rmlroad  and  tho  poetroud ;  and 
the  workings  hare  laid  bare,  beneath  the  detritus  of  the  moraine, 
the  polished  and  rounded  surfaces  of  the  hght-coloured  grnnito 
constitnting  the  monntnin-mass  between  tho  point  of  junction  and 
Ober -Mauls.  Near  this  place  appear  contorted,  dark-grey,  luatroua, 
argillaceous  slates,  striking  from  east  to  west  across  the  valley  with 
a  very  steep  narthcra  dip.  Light-grey  highly  tuetamorphosed  lime- 
etone,  dirided  into  thin  layers  by  nearly  vertical  joints,  is  scon  east 
of  Mauls,  ilany  traces  of  a  splintery  green  talcose  rock,  and 
blocks  of  serpentine  and  hornblende,  apjwar  along  tho  interior  or' 
northern  limit  of  the  limestoaes.  The  fine  terminal  moraine  above 
the  church  of  Mauls  is  decidedly  of  less  remote  date  than  the  large 
Eisack  moraine  near  Sterzing.  Two  terraces  of  detritus,  one  above 
the  other,  run  through  the  bottom  of  the  valley,  tho  cuts  into  the 
valley  aboi'o  Weitenstein  having  exposed  irregular  accumulations  of 
blocks  resting  on  stratified  sand  and  gravels. 

The  nest  rock  marked  on  the  section  is  miea-Bohist,  with  quarti 
in  regular  stripes  (strike  E.  to  W.,  dip  60°  N.).  Its  dip  becomes 
vertical  in  the  reef  on  which  the  eastle  of  Sprechenstein  is  built. 
This  reef  strikes  east  to  west  acrosa  the  valley,  ending  we6lwar<l,  oloBO 
to  the  opposite  slope,  in  the  steep  cliff  of  the  Iteisenstein  Castle ;  and 
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it  continucB  etu^tn'ard  into  a  raugc  of  moimttuns  toon  riung  to  a 
CDDHideriibli:  height. 

Tlie  diif  of  Sprechenstein,  of  the  great  crystalline  central  mass  of 
the  Tauern,  begins  eastward  near  tlie  Gross- Ulockncr.  The  lines  of 
clouvoge  in  it  are  vorlical,  or  have  a  very  ateep  southward  dip, 
AboTO  Sterzing,  the  railroad  has  cut  through  considerable  deposits 
of  iji-avtl  from  the  Eisack  ;  beneath  it  apjKur  dark -coloured  gneiss- 
like  alatea,  dipping  N.E.  45",  in  its  steui>er  parts  miea-echista 
dipping  north,  in  which  gurnets  are  said  to  have  been  found. 

Near  Stnisabcrg,  in  the  Ticinity  of  an  old  Itoman  road,  a  cut  led 
to  the  following  deposita  in  descending  order ; — stratified  aaiid  and 
silt,  38  feet:  ancient  humus  with  ianluted  iiebhles,  1^  foot;  sand 
with  Itomau  (?)  remains,  3  feet;  small  gratcl,  1  fool;  and  coarae 
rolled  pebbles,  4  feet.  Several  paies,  forced  into  tho  deeper  layers, 
were  found  bi'neath  ihc  ancient  humus,  as  also  ^according  to 
reputls)  tracGH  of  carbonized  straw.  The  tunnel  by  which  the 
course  of  tho  river  Eisack  ia  turned  runs  through  hard  quartzoee 
slates,  ovei'lnin  by  thick  accumulations  of  detrittia.  which  abound  in 
the  dee[*r  portions  of  the  I'derlach  valley.  These  accumulations, 
through  which  the  railway  ia  chiefly  escovated  in  this  locaUty,  con- 
sist of  fragnieuU  of  the  above-mentioned  slate,  and  of  rhomho- 
hedr&lfragmcnts,  frequently  not  more  than  an  inch  in  diameter,  of  the 
limestone  constituting  tho  ridge  of  the  mountain  above  the  slate. 
Tlie  great  Pflerlach  tunnel  has  been  made  entirely  tiirongh  this  slate, 
which  dips  N.W.  and  W.N.W.,  beneath  tho  rocks  of  the  Pflert«ch 
valley,  and  are  followed  by  micaceous  slates  and  chloritie  rock,  with 
numerous  contorted  layers  of  quartz.  The  tnnneU  of  Pontigl  aad 
•ichellenbcrg  have  proved  the  occasionally  micaceous  IJincatoue  of  the 
upper  PderlHch  valley  to  be  divided  into  comparatively  thin  layers 
imbcddeil  in  the  ijuarfzose  slate,  which  dips  about  30°  or  40°  X.  or 
N.W.  A  white  marble,  in  very  thin  layers,  with  a  steep  W.N.W.  dip, 
ie  seen  above  the  Brenner  post-house.  Beneath  it  occurs  light- 
coloured  (juartioBo  raica-sehiat,  dippiug  gi-adually  steeper  until  it 
rests  vertically  on  the  flanks  of  the  (jriesberg,  a  mass  of  Lard  gneLsa 
with  large  crystals  of  felspar.  Enormous  loose  blocks  of  this  gneiss 
were  found  in  tho  terminal  moraine  of  the  Veu  valley.  Similar 
quartzoso  slates  prevail  on  the  northern  slope  of  the  central  chain, 
their  dip  varying  between  N.E.,  N.,  and  S.W. ;  in  some  places  they 
contain  grapliite.  Tho  Tertiary  deposits  are  represented  by  blue 
■plastic  clay  and  sands. 

The  Castle  Hill  of  Matrei,  pierced  by  two  tnnoels  sad  as  miuiy 
shafts,  shows  two  portions  of  thin-bedded  Umest'Dne,  abruptly  bcnl 
and  imbedded  in  serpentine.  Hcmains  of  trees  were  found  in  a 
yellow  argillaceous  substance  (evidently  the  result  of  decomposition) 
intercalated  bi  the  form  of  a  wedge  between  serpentine  and  lime- 
stone. Doubtful  vestiges  of  gneiss  and  niica-schist  appear  once 
more  on  the  left  side  of  the  valley  beneath  Matrei,  the  railway,  with 
its  numerous  cuttings  and  lunnels,  continuing  its  progress  to  Inns- 
bruck through  the  laminated  limestone  on  the  right  side. 

[CoTJUi  M.] 
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Bulpliur-sprin^s  of  Northern,  3JS-. 
Fowil  Britisb   Own,    Mr.   W,   Boyd 
DawkinB  nn.   17(1;  Crmlacfa,  Mr, 
Henry  Woodward  on,  28. 
FoB«iltf.jouB  deposits  of  Norih  Deton. 

31.1. 
Fk>*uiU  from  Australia,  7;  Broeastlu, 
.VJ4  ;  Charter nouBi;lead-mino,4iHi 
Elgin,  77;  Iloiweil,  4f*(l ;  Uniibe- 
thiun.  5IS;  Monger.  475;  Slnni, 
:«  :  South  Africa.  KSO  :  Stout's  Hill 
and  KeyiiBliBUJ.JXKi;  Wintuti.  Butli, 
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WImtloy,  480;  the  Aniino- 
DiWS'BiicLtaiidi  be^ltJDi^oulliWsUs, 
liii'i  ;  nunstotiloij  H-rii»  in  Liiioilri- 
(iliiTC.235;  laTraliaaorSdiilh  Walt«, 
12 ;  Ijiuronlian  rocks  of  CBimdn, 
1^7  ;  Liassic  dcponla  of  Sojihtboi- 
ibire  and  South  Wales,  ;>5T-6<MJ ; 
Luwer  Brirk-purtlie,  100.  101.  107; 
LovfDr  Ciuiibriun  rooks.  339  ;  LoKer 
Liss,  Mfi;  Shppton  Unllpt  roil  way- 
Beption,  ;W9;  SuHon  Stime,  aOfl, 
5211;  TfBlbj  orrien,  2i(i ;  Uiijwr 
Ludlow  eamljitone,  333  :  White  Liu, 
4H^i  ujni^of  Auiuioiitl^ann^uljitiiji, 
ill  J  ;  A.  ]iliinorbi%  'Mi  ;  BriBmniW* 
l^'^l10Il,  'Mi;  of  Korlli  Cornvnll, 
HIH' ;  Ihe  Devonian  rofkii.  Mr.  R. 
Ellioridge  on  tbc,  2^1,  012  ;  ulniti- 
Ernphir.-al  ntniiderntions  on  Uio, 
U77. 

I^Mails  throughout  Ihc  Nortli  Dcfou 
Bericn.  Mr-  'l\iwnAlirud  M.  Hall  on 
the  relntiTt^  diiiLributiMn  of,  371. 

Fraiirt".  Iiifmllaa  uf.  19. 

FmhwDtDr  fosailH  fromL'bsrlerHouw, 
493. 

Fiii-oidus  i'la»alui.  Ifi3. 

FullcsbT  to  Dcur  Soutb  Ormsby,  Lia- 
colnHtiire.  Hoi^lion  from.  247. 

Tfrifiifmi,  544. 

Gaiinbi)rougli.  Mr.  F.  M.  Burton  on 
tb«  Rhirtic  bvda  iivar,  ^l.'i ;  «>no  uf 
AmioODiU-e  ongulnlux  near.  iUJH 

GiuilUoutUwiii  X-Tiua.  tjuutli  Africa, 
pluuti  of  tlie.  144. 

Oeologj  of  Benghnzi,  BurbiLrE.  '-M^i; 
Lmuolndbiro.  227 :  the  Mulvem 
HiUi.  Uic  Rei.  J.  FI.  Tiioin*  on  tho 
cheiniuil,  ^.W;  Mnuritiui,  1H5; 
Murlh  Deion  and  Wust  Somersi't, 
251,  .TlW;  the  Firj.1  L'aljiraet,  I'liper 
Ff^pt,  44J,  tl-'i ;  FriniMM  iBlnnda  in 
IlieSenof  Mnriuopii,;i81;  Pfotincpof 
Canterbury.  'S.Z..  Dr.  Julius  Haast 
on  tbo.  342  ;  Qunntuok  Hills,  581 : 
TiiUtya  of  the  ujigier  purt  of  llie 
'  RJTpr  Teign  and  iU  fi^'dcrH.  Mr.  G. 
Wareing  Ormcrod  on  Iho,  185, 
418. 

OUrinl  at'tititi  alTordptl  hy  llio  Drill 
in  n  part  of  WarwIi-kahirK.  (lie  ijpv. 
P.  B.  Brodie  on  Iho  evideuce  of, 
2(ft 

Qlat'ial  and  Po<tj;!ariitl  deposils  of  the 
Talk'j  of  tlie  Thumis,  'M. 

Olaoiul  period  in    l^n^laud,   DtiddUi^e 

Lof  Lond-glaemliun  duriiiJ  iliB  enr- 
lier  pari  nt  Iho,  84  ;  m  MtA  Zealand, 
dopoMIs  of  Uie,  34C. 
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Gkroorganabire,  Mr.  H.  W.  Brialow 
on  the  Lowir  Liai  or  Lins-r'onglo- 
uiemle  of  n  part  of,  UIU  :  &lr.  O. 
Muore  on  the  Liaoaic  df|ii»ils  uf, 
fil2:  xons  orAmmomliw  angulutuB 
in,  307. 
Qltitfiijiftriii  flrovniana,  140. 

.•<u/hrrliiiiili,  140. 

Gloucj.'atrrsbire.  tone   of  Ammonitea 

fijigulatujt  in,  307. 
Gold  in   Nfw  Bruniwick,  Mr.  W.  S. 
Shea  on  rr^fnt  disouTerioa  of.  Iit7. 
QolilnotifOt,  iilM. 

Granite,  Mr.O.  Maw  on  thc«i>)))H>H.'(l 
rlerivaiion  of  While  Tcrtiurv  t'tiiya 
from.  ;)02. 
Gmiiite  of  the  vulley  of  the  Teij^.  419, 
Grant ia  antitpin,  .^38. 
QraFol^  of  Ibe  vallev  4>f  the  Toign,  410* 
Grays,  Briet-ciu,rtli'oC  4l.l8, 
Grays  Tburroi-k.  nei'tion  at  Mr.  Pear- 

Bon's  Pit,  in, 
Guroey  Slade,  Liaesie  dvkfs  nl,  491. 
Hajtst.  Dr.  J.,  on  the  Geology  of  Ibe 
Provinwof  Cuntprbury,  S-Z.,  prin- 
cijMillv  with  ri'fiTcncB  lo  I  lie  deposits 
of  the  Glacial  Kpoch  at  the  woatom 
base  of  tlie  Soullii-m  Alps.  343. 
Uall,  T.  U,|  I^i,  on  Ihe  relaliie  dis- 
Iributton  of  (osaiU  tbroughuuL  tbe 
North  Devon  seriew.  371. 
ffifmifes  J/ricajnis^  150. 
Ilangumn  srits,  004. 
llnpiiford  Milk,  seuttua  at.  400. 
llarmer,  F.  W-.   Esq..   on   tlie  ejint- 
ent!e  of  a  Third   Boiildor-elay   m 
Norfolk  (Ahridgi-dl.  87. 
naslinys,    Canada  Wcsl,    Luurention 

roi'ks  in  the  couniy  of,  2r>li. 
Hatch  Beauehnmn,  softion  at,  408. 
llaiering  to  the  North  Donna,  sevtion 

from,  SdS. 
llflwksbaw,  J.  C,  Esq.,  on   tlie  geo- 
logy of  the  Firbt  Calaracl,   Upper 
Kgypi,  4(J,  115. 
Heddon's  Mouth.  BOe,  GOO. 
Helesborough,  Ij07. 
J{e'i.i  Datrioni,  &4ii. 
Hfiitiiixpia  limnliridfs,  37. 
Hicks.  H.,  E.-'q..andJ,W.  Soller.  Esq., 
on  u  new  Liiigulella   from  the  nsl 
LowiT     Cuiubriaii     rocki     uf     gu 
Dnvidfl,  33'J. 
Hioiidiiyas,  Mr.  H.  B.  MedliDoW  on 

Ihe  Alps  and  the,  322. 
Holl,\biieb  sandstone,  erupliie  rocLa 

of  the,  il^i.'i. 
HoIwl'II.  Carboniferous  Liniraloneand 

Lia>«ie  ilykes  at.  483. 
lloriibluuilii:  niukb,  aualysea  of.  'Mi. 


OCDKX  TO  XllK  PUOOKEDIXOS, 


■luDo  ill  Liiicoln- 
tedi  bImio  tll^  iUTi ; 
brd«  bi-low  tliij,  a42. 
nuilp.y,  t'n.f.  T.  il.,  on  wme  reroniiiB 
of  Inrgi' Ilinontiiruin  Iti^-Iili-i  fruiii 
Ihi-  iStoniibLTg  Mr.hUnl-iinA,  Sjnlli 
Afriiai.  1  ;  on  •  Sew  Speeiuipn  of 
TtUrjitlan  i^nmi,  77. 

Il[..rr1.  Ki'liim  nl  I'pliiU  Pit,  02, 

nrnimiiibe.  IV.tt.  lUm. 

liifmliiw,  Mr.  C.  Moiire  an  ihc  uw  of 

ill'-  lunu.  .'hiJl ;  (if  l^xoiibuiirj;  mul 

Fmiuv,  Iti.  tteolli  Walea,  Madrv- 

p(-niriB  of  iJio,  12. 
Iimna  mill   (.'rustiunn   bed*  of   llio 

Liiu,  46:>. 
Iivlund,  Mr,  R.  T>te  on  Ihe  Lowcc 

|jU*of  llMnortli-ciuI  iif,  2117. 
IiHltM BkfaBrdMiiii,  l>;-2. 
JooM,  nx>r.  T.  R,,  uii  ttiB  SumndaiT 

lie  pooi  tiufSoutlUfricii,l42.H9,l7l. 
Judd,  J.  W.,  Esq.,  on  tbo strata  whirJi 

farm  Ihe  biue  of  tbe  Lincobubira 

WoUs,  2-J7. 
Jukc^   J.  B.,    E^-,  on   tii6  ^^uping 

of  llii'  ruelii  oi'  ^\irLh  Dcvf.m  And 

\V«t  SoDiPrtct  (Title  only).  7. 
Jiu-Mtio    foaaia    iram   AuBtxalia,  8  i 

Soulh  Afria.  150. 
EuruoblidB.faNiil  Plnnltfrom  the.  140. 
Kciipvr  iandjsloiif.  CbeinHlicriaji  (bot- 

pnnl  from  the,  .^irt. 
KeiiptT.  fottions  of,  4fiS. 
KeynJtb^nn,  Lowt^r  Lina  at,  503. 
£iiig'fl  j^utton  to  t]u'  (ilAcml  b^g  bo- 

jond  Buekingbani.foclioTi  from .3^1*, 
KinljiM,  ArgjllsUire,  I'ostlprtiary  lig- 

nib>  in  IW  (lielrict  of,  lIHI, 
Kirkham,   J.  W.,  Kaq.,  section  from 

Wei>lon  Toint  to  Dirabuij,  Cbe- 

tWire  I  I'luto),  iM). 
KiHnnp  bcdi.  S.'iitli  Africa,  142. 
Ijike-diHtrirt,  Bria  of  tha.  40. 
jAlcoloa  ijuarrj.  Oslrcu.tvd  at,  .'ilO. 
Laniiiue,  fenninal  I'urvuturo  of  aluty, 

y23. 

Ijuigan  Lead-mine.  5^. 

Idurcntjan  rocJiaof  CanadiliDr.  J.  W. 

Dawson   nn    fostiiJA  fmni  the,  2fi7  i 

llw  oauDtT  of  HDBtuign,CnnBdaWe«l, 

256. 
lATft,  uuljMs  of,  353,  3a8. 
L«ul-inine  M    Chuiirr    Uouai!.   4UI  ; 

Langan.  .'i^U. 
Ijw,  scfliun  asrosa  the  raiiej  of  lliB, 

Lee,  tilO. 

"  I,<>tli(;"  CBTcriis,  Borbarj,  section  of 
till'.  :«SJ. 


LiM-oonglnmnU  at  ■  part 
niorvan^ir*,  Mr.  U.  W. 

on  ilii'.  IIHI. 
Liiw  uf  thr  Norlh-MH  of  IMaiiil,  Uf. 

Kiil[i1i  Tiili' un  iJiP,  'JVJ. 
I.iii5iio  ili'iHuitii  npar    Unlti.  4£ir> ;  of 

t>iiitii>r"ruliim    't.Vil ;     llie     ttuoili 

Wnlea  Di^iTi.i.I'll. 
L.imiL- <lvkn  at  Ourn<?i   Sladv,  401; 

IliilooU.  4<M. 
LiiLuii?  1-iid-rvin  at  Cluuter  Hoiue. 

'IIH  :   UriRan,  MS. 
LitiniF^.  Uiiuutions  to  Ihe,  ii,  AS.  IM, 

2ilT.  ■i;k). 

Lignite  iu  \liC  dibtrid  af  KititTrfv  -i^' 
^vtMiirp,  tlie  Ifoko  of  Argjtl  on  • 
I'twlltrtiapy,  I'Jft, 

Linui  dtiitivotrn.  Ml. 

iMtloiigclumpaii,  Ml. 

my/n-fu,  Ifitl. 

ohtiiptiAtijna,  15ft. 

sen Ai^nAifa,  MI. 

Linicatone  of  Oannington  Vnik,  fi 

Liniidus  ^H>!n)lioDiua,  ZtT- 

Lini'olnshi™  WiiWa,  Mr.  J,  W.  Judd 
on  Llie  Blrolu  wliicli  furm  the  but  ul 
tbe,  •J:2r,. 

LiiiEHiiiDi^ire.  lone  at  AmmoniU*  i 
gnJalus  in.  3tJ^ 

Lingiiia  from  Sloly  quarry,  note  i 
tlic  Bp«,-ie»  of,  .ISL 

Lingvlflla  fcrrvginra,  JUO. 

-.  Tar.  oralis.  341. 

LingiiUlla  from  die  iwl  Lower  Cain- 
brian  nwKs  uf  St,  Daiid's.  Mr.  J.  W. 
Salter  Bnd  Ur.  H.  Hieka  on  ■  new, 
339. 

List  of  fo<iiU  BHsociuted  with  Ekino- 
ctToi  Uplorhinta.'J^'' ;  froin  Bridg- 
end, 517:  Brocastie.  !<'£';  Comer. 
ton,47,'! ;  ilolwpll,4«i ;  Lluibelbitm, 
519;  MiiDger.  Wi-.  ISouth  Alirira. 
I4«^,  1(16,  170:  Stout's  Hill  aoA 
Ke^Tisluini,  503 ;  tJie  Amuionilea- 
BuL^ltUindi  beda  in  Sooth  Walca, 
eiH :  t'biirtcr  House  loid-niine, 
Vii  ;  Huntitanton  eerie«  in  Lincolii- 
sliire,  2;)f>:  Loner  LiuofSomenei- 
vliirp  and  Soutb  Wales,  1^1 :  Shep- 
ton  Mttllet  railwBT.spctit.n.  ftlSt; 
Sutton  Stone,  anO"  .■«)";  Tmlbjr 
s.-rie«,  L'4I1;  Weston.  Bulb.  41'7 ; 
WlioUej-,4WJ;  Windsor  UiU..'*)!); 
E1JIIC  of  Amnionite.v  iiiigntatiis,  'M  I  : 
InfrnlinP  Corals,  22.  Mnnima'ii 
from  IIh>  Lower  BHek-eiu-lliii.  lol, 
107;  SLells  from  tlie  L..*er  Briek- 
enrtlis,  lUU  ;  the  mnstil iienta  of  llw 
Drill  in  u  part  of  Waroickslurr, 
L'lJ. 
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liitchsm,  Mr.  3.  V.  Wood,  juil,  on  a 

sn^tion  nt,  84. 
Little  OuBP  Vallpy.  ioction  aoro3»  the, 

40  ;  map  of  iJiif,  40, 
Litloriiia  circ>i!ari\,  bib. 

oi-alii.  bib. 

LlnnbcthiBn  quarries,  iictu*  Cowbrid^o. 

sPotioD  ill  Clip,  518, 
Lod  Hiiifih.  5114. 
Logao,  Sir  W.  E.,  od  new  sp«iiimenB 

of  Eo:ann.  253. 
lion^    TaIic,    Cimoilii,    Epwimena   of 
•     Suf-PJi  frran.  2(W1. 
Loutli,  Linpiilniliiro,  eeolinn  nl.  341. 
Lowr   Briolc-mrlbn   ol'  die  Tliamee 

Vftllej,  91  ;    Cmnbrinn    rotkB,  new 

Lirgiiiplln  rroiii  the,  339  ;  Devonian 

ffli^iln  of  Wo«t  Somi^THpt  anil  Tforth 

DfTon,  ftlS;  rocks  of  Korlh  Devon, 

JiW;  Lio*.  foiiiilfifroni  llip,53S';  iipar 

Britttul.^lU;  ofn  partof  O  lun  orpin - 

■hire,lfKI,:i(.>T,r<13:  Soiiirr»tflliire. 

4B5;  tLoDortU-eaatof  In?bind.2D7; 

Tertiaries,  wbile  clsja  of  Ihe,  38T. 
Lucina  rrasM,  2,]1. 
Ludlow    sandstitne,  trai^»   of  Pteraa- 

]iii  (?)  in  tbp  Cppcr,  3M. 
Lumooliello.  21. 
Liixembiiurj;,  InfrBllaA  of.  Id. 
Lynn.  Rivop,  Kortli  DeTon,  MI6. 
ijnton.  .'lEH. 
Mackintosh,  D.,  Ulsq,,  on  boidb    Btri- 

king  invlannw  of  the  tmninal  cur- 

vatunT   nf   pi  Lit  j    tuniinee    in    Wtsl 

SomcrBct,  aat. 
Madoc,  apecimimB  of  £<).-nnii  from,  261. 
MiulrepornriaofthoIiifriillaAor  South 

Wsl-«,  12, 
MoKhliik  bonp-mve,  3S4. 
Main  Down,  flffcluin  acro*a,  ri93. 
Mnldoii.    swtinn  flL-niM  Ibe  valley  of 

IhD  Bbicknatcr  B1,  41ii. 
Halu,  Chpt.  T.  A.  B.  Sprutt  on  the 

BonB-CBTes  of.  3H3, 
Malvern  Hills,  the  Ber.  J.  H.  Timins 

on  tijc  cbprnit'il  geology  of  the.  STi'J. 
Uaionuilia    from    Ibe   Loner   Brick- 

e«rlhfl.  101.  lOT. 
Map   of   thp    First    Cntaracl,    Up  par 

I^rpt,  ll.'i;  fotiHihrerQiu  dppnuits 
of  Norl.h  Devon,  37-J  ;  yhIIpt  if  tbo 
Littlo  Otisp,  411 :  vallejB  of  ihc  Up- 
per portion  of  the  Rivt^r  Tei^  and 
il«  fet'deni,  421 ;  Wpstfru  s lopen  of 
Qio  Soutliem  \i\tn,  Conlerbur)',  New 
ZflolBod,  shovrinE  the  prnviil.  and 
Pn»tpliomneg!aciu.tions,  34i) ;  West 
Soniorael  and  Uorlli  Devon,  ,')S0 ; 
ibowinf!  tlic  PTtcnt  of  the  Rhivtie 
brdi  near  Oiiinsbori'jiif;li,  •'!21. 


Murks  on  the  eoast  of  Sweden,  191. 

MarBlon  Bond  wetion,  482. 

Marmora,  (feology  of  the  PrinCM  la- 
lands  in  Ibp  tjpu  of.  381. 

Mjtrtoii.  Linpuhi^hirp.  nine  of  Animo- 
iiiUw  UTiguInliis  nt,  ,'i(H!. 

ManritiuH.  Mr.  U,  Clark  on  llie  geo- 
lopcTil  foatuTpfl  of,  18.'>. 

Maw.  G*,.  y-Af\.,  on  some  cheniirnl  ann- 
iTseaof  TariegntedBtmta  (AlfllraPt). 
fl4;  OD  the  oociirfi'nco  uf  coii- 
KiUdnted  hloi^ks  in  llie  Drift  of 
SuBblli.  110;  on  Ihc  Bonrcea  of  the 
materiali  compoBin^  the  white  *^layH 
of  the  Ixiwer  Tertiaric*.  387- 

Medinn  and  Adventure  Banks,  ohart 
showing  Ihe,  203. 

Medlipolt,  II.  B..  Esq..  on  Ihe  Alpa 
and  Ibp  llimalayan  (Alvtraet),  \\~. 

Medwiiy,  Boetion  aeroM  llio  valley  of 
tbe.  4iJG,412. 

Met'inia  nciito,  bW. 

Dunmuenmnw.  ,'ijfi, 

—    -  nmiulo-carinnfa,  MO. 

Melliha  cavern.  Molln.  2(10. 

MpIIb.  MIdilleLiasat.  iSO. 

Mi>ndip  Hillfl,  geolofrv  of  tin?,  451 ; 
MPtiod  ncriina  Ibe,  4.")2. 

Microlcale*  quarry.  487. 

Middlp  Detonian  f'isailB  of  N'>rth  De- 
von and  West  Sonierwt.  04(1;  of 
South  Devon,  I'M  ;  rockd  of  Norlh 
Dev.m.  (101  ;  Lia»  at  MeUs.  4fft) ; 
of  Somprsclshire,  474. 

Minebmd.  586. 

Mollusk  from  the  Coal-formation  of 
Nova  Scotia,  Dr.  J.  \V.  Diiwsou  on 
a  new  Pulnioniilo,  33l). 

Moore  0.,  Esq.,  on  AbaomuJ  Condi- 
tion9  of  Seeondary  Deposilti  when 
eoTintTt!''!  with  tbp  ,^onK'r*4'i^hirp 
ami  South  WhIm  Coal-biiJiin.  ami 
on  the  BRC  of  the  Suttnn  and  Soulb- 
erndown  SoriciS,  207,  449. 

Moriiine-neoumubktionK  in  New  Zen- 
land.  340. 

MnrlaBoy.  fllO, 

Monger  li'iad  Qtrnrry.  seption  in,  474. 

Muneuin,  donnlinns  lo  the,  Tii. 

Mvfitiu  Jiinni.  1 57. 

-^  HiibiJgn.  1.^7- 

Slmtiania,  l.'iT- 

HfriniBH  aemjthinfit,  540. 

H'lfnr-n.  ,547. 

Mendincn^is,  547- 

riidis,  [i47. 

yrrifoptis  ranitUaha,  54S, 

f-riipin.  .547. 

/leins.  .517. 

NpllleoMnbe,  rfia. 
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Ftclev  EoVci,  Ml.                   ^^^^H 

^H                   goU  in.  197, 
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^^^V                      flint  iruplemont^  from  Th^Lfurd.  45. 
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Piiton  Park,  West  SotnarMt,  section 
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B-thi,  550,                              ^^H 

Mrndipenn*.  550,                     ^^^^| 
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Freglacial  and  Pueij;tacial  faunae.  lIMI, 

^^H                   Oiri).  Mr.  W.  Boyd  Dairkinii  on  the 

Fr^twickia  {Liaiiilut)  rotumlnla.  ;i7. 
Princes  lalands  in    the  Shi  of  MuT' 
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^^H                  Oifordahirp,  CBltmrine  wmdi  in,  !!>'. 

niora,  Mr.  W.  B.  8w»n  on  tiw  gco- 
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101,7  of  the,  381. 
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^^1                   Talaviamja  (Pterophyllum)  Africawx, 
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^^1                       ArgrUshirc,  tlio  Diiko  of  Argyll  on 

Keptilos  from  the  Stormberji!  Mnun- 
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Bhinoeorna  Etriueui.  315. 

' — —  trplorhhms,  215. 

itiegiirliiiiiw.  214. 

Lii'horhiniis,  '2Vi. 

Birlimond  Park,  ewtion  at^^oda,  40G. 

RirHuhi  F^cgtms,  ."mI, 

liBiiiia.  hb\. 

Hidiidytji  Mackayi,  141. 

Ruiahton.  lection  of  Kfluprr  at,  4(18. 

Sollcr,  J,  W..  K»q,.  and  II.  Hiofcs, 
Enq  ,  on  B  new  LinguUUa  from  llie 
red  Ij-iwiT  Cambrian  Kotlu  of  St. 
IJavJd'B.  a39. 

Bailor,  J.  W.,  Esq.,  on  iome  tracki  of 
Ftrratpu  (?)  in  Uie  Dppec  Ludloir 
SandaWne,  330. 

aindriKk  bi'd,  -W7. 

Sur.trn  siane,  aiuljmi  of,  113. 

Sniiriiin  lx?d  of  the  Lias,  ViS. 

Emin^ili^bj.  Lint'oLnAliire.  eoction   of 

Drift  umr.  2:t4, 
■%aauBAaiy  drpoaiU.  Mr.  C.  Moore  on 
■bnonnal  condiliona  of,  %7,  449; 
in  Aiifitralia,  7  ;  foarulfl  from  Saiilh 
Alrioi,  Vi% 

Goction  ooroBd  the  head  of  the  Tale  of 
Ajploibury.  41)2;  lale  of  Shoppy, 
from  Iligbatu  to  Stoitnuirsii,  412; 
Mendip  Hills,  ■tb'i;  Talle;  of  the 
Blackvater.  WH.  41Q;  0>ni,  40-J : 
Lea.  3t)e^;  Little  Ojse,  4fl ;  Mnl- 
VSJ,  40<),  412;  OU9e,  nrar  Buck- 
ingliani.  30H  :  Ynr*?.  nbore  and  be- 
low Norwidi,  flU;  Weat  Sotnorwt. 
MO;  at  Bedminater.  oOO;  Bridg- 
end, (>13;  Brocaatte,  521;  Camel 
Hill  rBiliti»-aii (ting,  461 ;  Caroer- 
lon,  471 ;  Compton  Duiidon,  4.^7  ; 
lIn|Hronl  Mdia,  49l(;  Hnteh  Bmiu. 
ohnmp,  408  i  Hfldrioii'-i  Moulb.  IWO ; 
Holwell,  4<^;  Lttclxain  Ume-kib. 
80  :  Luiitli,  Lineulnahire,  ^1 ;  Mr. 
Pearson's  Pit, Gmj's Tburrook. 94  ; 
Pinrb'a  Well,  neiir  Batb,  490; 
Speelon,  241  ;  Btoiioliam's  Pit, 
Cnivford,  96;  Trowaa  Junolion. 
Norfolk,  eS;  UphaU  Pit,  llford, 
92  ;  Whilu'a  Pit.  Erilb,  97  ;  Will*. 
bridg*^  rail  way -cutting,  490  ;  Wood- 
obny,  .'ifld;  from  Chopping'*  HiU 
Farm  toCrowfleld  Street.  ncarCod- 
denbam,  Sidfolk,  110;  Clnyhnnger 
to  Whitfield.  .'i93;  Croydon  Hill 
to  Yard,  694;  Dartmoor  to  Piddlo- 
ton  Down.  420;  Full«thT  to  ncop 
South  (Irmnby.  Linwiliialiiro,  247  ; 
Hnterinjj  au'roaa  the  TboineF  vallej 
to  the  >orlhDo«na,398;  Petefa- 
Uam  to  Cboun  railwdy-itl'aLion, 
40fl;  the  Drowateignton  Talley  lo 
TOL,  XXI 11. 


Buah  Down,  420;  'Willinghftm 
Houae  to  Binbrook,  Lincolnshire, 
243;  Wills  Neck  acroM  t)ie  Qtian- 
tock  Hills  to  Cannington  Park,.W4  ; 
in  a  quarrj  at  Wheddon  Croaa, 
&*7;  Hunger  Road  Quarry,  474; 
tho  Llanbetiiian  qiiarriea,  near  Cow- 
bridge,  518;  ths  ViilliB,488;  near 
Sheplun  Mallet,  505;  of  a  clialk- 
pil  at  Tetford  HUl,  Lincolnahire, 
240;  coal-abaft  at  Mella,  481; 
curred  latninic  near  WivDliKombo, 
SM;  Drill  in  a  pit  between  Brtcli- 
ford  and  ScamblFib}-,  234 ;  Keuper 
St  RuiuhtoD,  4(iS ;  Idiurentian  roakd 
in  the  County  of  Hasljnga,  Canada 
W»t,  2dt) ;  Lisa  and  Carbouiforoua 
Limoalone  at  Whalley,  478;  Lit- 
oUam  Hill.  85;  the  Lias-C':>ng[01ne- 
r8le  BS  eiposed  on  tlit  Qlaznnrgan* 
eliire  coiut.  3t)2  ;  RbiEti^  bed.^  near 
Oainaborougb,  315,  317  ;  Vall^  of 
Uie  Nile  ea^wurd  of  the  FiKt 
OalJinu^,  117;  allowing  the  pmition 
of  the  Tliamci  grarol  between  Strat- 
ford and  PuHlcet,  409  ;  relatione  of 
the  CVayfnrd  and  Grays  Brick- 
eartlis  tu  the  Thames  grarel,  4lJ9  ; 
of  the  Middle  and  U]>|)er  Qbudal 
depoait^  to  the  raUcy  of  llie  Tbunea, 
3911. 
Selkirk,  Earl  of,  on  Bome  aen-irater- 
levnl  ninrks  on  the  coaat  of  Sweden, 
191. 
6orpula  filaria,  111.';. 
— —  I  VcrmiUa)  PiHckiniana,  163. 

pliculilia,  163. 

ttrangi-'afn,  638. 

Shales,  analyaeF  of,  357. 
Shea,  W.  S'.,   Esq.,  on  rocent  diaoo- 
TCriea  of  Gold  in  New  Brtmiwick 
(Abstract),  197. 
Sheila  from   South  Africa.   150;  Iha 
Devonian   rofka,  64J^,  6156;  Ivower 
Brick-earths.     IID ;    Lower    Cam- 
brian rocks.  'i^iG  ;  Lower  Liaa.  ^iVi. 
Sliffppy,  aeation  ac^'Ja.^  tho  iaic  of,  413. 
Siiepton    Mallet,    foiiiia   from,   509; 
Kcption  in  a  railway-cutting  wi.>at  of, 
60a. 
Sicily  and  Afrtoa,  former  Donnsxion 

of,  203, 
Sinai,  Echincidermala  from  tba  Cre- 
taceous rouk.?  of,  38, 
Sketches  of  parts  of  the  akeleton  of 

Telcrpel^jn  Elgincnae,  77, 
Sketch  of  snme  of  the  oliiTa  and  earea 

of  Malta.  26,'.. 
Sloly  Quarry,  North  Devon,  note  on 
tliv  apeciu  of  Lingula  from,  391 . 
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Smrtli,  W.  W.,  K»q.  (Piwidpnl).  Afi- 
dn"?*  oil  presPTiting  (lie  MVi|!anlon 
MmUI  lo  G.  roiilell  SoroiH",  E-q,. 
utii  ;  nddmi!  on  iiandlng  lo  Sir 
R.  I.  Mmrhieon  for  Mr.  W.  U. 
Bnilv  'lie  bnlanm  of  the  Woilatiloii 
D^malion-rimd,  siviii  ;  ATiiiifftT' 
■arr  Addrpus,  P^^bniary  l\  l>*OT, 
ixil :  O^nfuirry  imfices  of  lij'ciifrd 
/W/iifa  :-Mr.  Willinm  Hopltin*, 
nil ;  Dr.  Willinm  Whfwfil,  luii ; 
Dr.  Jfihn  Ia^,  itiv  ;  Mr.  George 
Bennip.  inv ;  Prufoisor  Ilenrj 
Darvin  Rogers,  myii ;  Mr.  Per* 
t^TiLl  ffortou  John-'on,  inli;  Mr. 
Cliarlifl  Mjiclaren.  ili ;  Mr.  G4»ortfo 
W.  FraHurrctonhauKh,  iliii ;  Mr. 
Alewnder  Br^son,  iit;  Mr,  Rirtin 
felToock.  xU;  Mr,  Jampii  Smith. 
xi*T ;  Mnrqiiif^  I-orpn/o  Fnivto, 
iItii;  Dr.  .Albert  Ojipcl,  Tliiii ;  Dr. 
Nils  V01I  Ji'ordonsUiipIrl,  ilii;  Dr. 
Cluirlos  TlK^liiloGiiiiciiii.  1:  Don 
Caaiano  do  Pmdo.  1 ;  Dr.  Jaqiieg 
Amitnd  Eiir^ea-Dmloir^liaiiipa,  lii  ; 
pifpHBioi!  of  gpologipal  wiciit'e,  Mr  ; 
Qonlogiral  Purvoj  of  Orent  Britain, 
liT ;  iif  (.^iinndn.  Ivi ;  Lowrenw's 
translation  of  Cotta,  lii:  Zinkvl'a 
'Lehrbiich  dcr  Pet  nigra  phie,"  Wii ; 

"  Hnughtou's  '  Manual  of  fl«>Iogv,' 
Wii :  Mi)hr's  ■  Oewliielil*  der  Krde.' 
Itiii ;  Biscliof"  Clieiiiiral  Qeology, 
Wiii  ;  origin  of  crjplallino  riKiKH, 
Ii :  oripn  of  wrpfnlinp.  Ixi ; 
i'ojODW  t'ftni7rff«.sf,  hiv  ;  Daubrte'a 
rMearchra  on  mofoorit*s,  liYi. 

Snodhmd,  »v<'1ioi]  frum  tfae  montb  of 
the  ThaitifB  lo  iwar,  406. 

Bolarima  luvahim.  .'i.'iS. 

Somerwl.  Mr.  D.  MaclintaBh  on  ter- 
minal itiirva'iire  of  alal^r  laminEe  in 
WeFt.32:t;  Mr.  R,  Elhcndgi- on  lliB 
phvaical  slrurlure  of  V\'fs1,  fija, 

Soineraetshire  and  South  Wnlea  nftal- 
baaini.  Mr,  C.  Moore  on  Secondary 
deponlspoimeotpriwitli  the,2()7.445i. 

GoulFi  Afri^^n.  Mr.  R,  Tate  on  Secon- 
dnry  fosaila  from.  inSt. 

South  DeTOD.  Middle  Dtcouian  rog.iila 
of,  W3. 

Southern  Alpa.  New  Zealand,  geological 
structure  of  the,  343. 

Soiithemdown  wries,  15.  33,  lOB,  207. 
3(17,  526. 

South  Ormsbf.  Litico[nshin\  section 
from  b'ullptbv  to  near,  247. 

Scuth  Wales  eonl-baain,  Mr.  C,  Moore 
on  Sewmdarv  depoaita  connPtted 
*iththB.2w7;449,Sll, 


South  Wal<4.  Madreporeria  of  the  In- 

fra^in^  of,  13. 
Spei'ial  Oanaral  Meeting,  new  bye -lair 

paased  si  s,  323. 
Speeton,  snrtion  at.  241. 
Sphfnaptfiii  nnfipTM/iivi.  14fi. 
Spirifor-bank  of  ilic  Lins,  47a. 
Sponge  from  (he  Lower  Lisa,  53S. 
SpratI,  I'apt.  T.  A.  B.,  on  the  b-ine- 

eares  near  Crpndi.  Zirbbug.  and  Mel- 

Idia.  in  the  Island  of  MalW,  'MS. 
8(ni»j,  G.  B.,  Ew|.,  on  tho  geologj  of 

Benghazi,  Burhurj.  and  an  aoniuiit 

of  lie  anbaiiUiHHfa  in    ila  vidnitv, 

3M. 
St.Cathrrine'a,  Btniil.ooBl-fieldm  tliu 

Prinince  of,  3SR. 
St.  David's,  Mr,  J.  W.  Salter  and  Mr, 

H.  Hicka  on  ■  new  LiKovMla  friiui, 

Stormberg  beda,  Soulli  Africa.  14.1, 

Stoniiborg  MnutitiiinB,  Sooth  Africa, 
Dinosaurian  R^ptilpit  froiD  tho,  I. 

Stornij  qiiarrv.  Liaiwie  beiis  at.  620. 

Stoul'a  Hill,  Lower  Lias  nL  5t)2. 

Strata,  analyses  of  Tariefrated,  114, 

Strutn  whicii  form  the  base  of  the 
Lincolnshire  Wolds.  227. 

Stratigntphieiil  ronsidE-'ration^  on  the 
DeFonian  for^qii^  ^77;  value  of  tho 
apeeii's  conipristng  the  DcTonLm 
fill  ma,  Ii1}2. 

Structure  of  North  Deron  and  Weal 
SoiniTsel,  .i7SI. 

Suhnisrial  Denudation,  Mr.  W.  Wlii- 
taker  on,  2(y). 

Subftidencea  in  the  nnghbunrbood  of 
Benghniri,  Bnrburj,  ;fi4. 

Succession  of  rocks  in  Norlh  Devon 
and  Weal  Somnrset,  iiTfl. 

Suffolk,  consolidated  blocks  in  I  lie 
Drift  of,  11(1. 

Sulplmr-springa  of  Northern  Formoao, 
Dr.  f.  Collingwood  on  Iho,  ."Wa, 

Sunriay'.s  EiTer.  Sunth  Africa,  14i!; 
JuniMii;  fossils  from.  I.tO. 

Sutlnn  Stone,  15, 23. 199,207, 307,  SM, 

Swan,  W.  R..  E-q..  on  the  pcningj  of 
tlie  Princes  Ishinds  m  the  S™  of 
Marmora  (Abstract).  .181. 

Sweden,  the  Earl  of  Selkirk  on  aonie 
sea -water-level  marts  on  the  coMst 
of.  191. 

Table  of  cJimparison  betwfen  the  Brit- 
ish and  Foreign  Devonian  Braflu- 
opoda,  ahiiwinL^  also  (heir  range  to 
the  Carboniferous,  (liiS ;  of  the  Brit- 
iflb  DpYoninnCoalenteratowith  those 
of  the  Rhine.  Beleium,  and  France, 
664;  fossilafromtneXJassicdcpoaits 
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of  Sonipp»»Uhiri?  and  South  WkIm, 
.'ii^T-JV'^J ;  iiiea»iippments  of  the  teclh 
of  Jiiinocerosirpforitnlia^'2S^\  ape- 
cie«  (.tiinnion  t<i  thp  CarlMniferouB 
and  Dfvonmn  fomifltions,  HT'l ;  oo- 
ciirring  in  the  Lnwer  DoFonJnn  rocka 

^of  Nortel  Devon,  nnd  tJiu»c  found  in 
tlie  fVKine  group  on  the  Rhine,  in 
Bcl(!mni,and  inFnuice.ftW;  Lower, 
Miildlc,  and  t'liper  Devonian  nerios 
ol  North  Dovun  and  Pelhorwin  (in 
HorthCornwiiJI).  showing  ihoseHjic- 
tjOR  tlukt  p&HH  into  the  C'arbihnif^rcjIlB 
'^  any  &nii.  Ht'Ai;  Middle  Deviminn 
lOtftai' South  Di^Ton  compuvd  villi 
thoM  af  North  Dpvod  nnd  Eurojie. 
and  with  the  Carboniferous  grne- 
rnlly,  [rl3;  the  dixtribiition  oT  In- 
fridLafl  Coralri,  2^;  upecifw  in  the 
Middlu-  DeToniaii  or  Ilfraoombe 
groop  in  North  Devon  nnd  Wi-Bt 
S(iiUCT-5et,  640;  thmiighoiit  the  va- 
riolic fo»iilir(<rQua  groups  in  Nortli 
Devon,  it7<>-t'ldO;  furt>*ila  of  tJie  £oae 
of  Aninionilcs  plnnorbin.  301 ;  Bo- 
lemniles  Bciitiui.  'I'M  ;  showing  the 
cntiro  fauna  nnd  flrrra  of  Mii<  Old 
R«l  Mandntime  nnd  Dovoninn  rodta 
of  Orwit  Britain,  and  their  compari- 
aon  with  thoHp  of  the  RJipnish-Prus- 
sien.  Belgian,  nnd  Frf>nL'h  oerieA, 
6IC>-tUt4  :  groupings  of  the  Palino- 
tfic  r<j>?krt  of  Norrh  Devon  and  their 
eijuiinlfnta  in  South  Devon,  Com* 
vroll.  South  Wales,  Seorland,  South 
Ireland,  and  the  three  European 
areas,  r*l*8;  present  censuR  of  apn-ies 
in  the  Paleozoic  rockd  of  Great 
Britain,  1^15;  relation  of  the  Mani- 
niaU  of  the  Li^wer  Rriek-eartha  to 
tiie  Pr;ei;laoinl  and  Poatglacial  fauna, 
107;  speoien  eommon  to  (he  Middle 

IDeronian  mikc  of  North  Devon, 
South  Devon,  and  Wist  Somorael, 
ii;.o, 
TnlP,  R.,  Enq.,  on  some  Seoondarj 
Foiwils  from  Poutli  Africa,  139;  on 
the  foKsilifcruua  development  of  the 
Zone  of  A'limnnif'K  angiilati's, 
8i-hlnth,,  in  Oreat  Britnin,  :Vit5:  on 
tlie  Lower  Lloa  of  the  North-eoat  of 
Ireland,  'I'M. 
Tealhy  M'ries  .if  Linoolnshirc,  244- 

ITeign.  Mr,  G.  Wareing  Onnerod  on 
the  geologrof  the  upper  part  of  Che 
talW  of  tiio,  18o,  4lA. 
Ttlerpe'Bn  KIr/inrnu.  Prof.  T.  H.  IIiii- 
\ej  on  a  new  ipocinien  of,  7T. 
Terrenlrial  fosfils  from  Charter  Ilnuae, 
41)3. 


Tertinriea.  Mr.  O.  Mil"'  tin  the  miurnsa 
of  the  ntalonalf  coinpOHiug  the  white 
clays  of  the  L<]wer,  367. 

Telfonl  Hill,  Linoolnahiro,  lection  of 
a  dinik-pil  at.  240. 

Thnnu*  Glorial  and  Pontglat'ial  depo- 
sita  of  the  valle}^  of  the,  DOG. 

Thames  gravel,  aoi^.ioiis  aho^ng  tliQ 
position  and  relations  of  the.  40y  ; 
valley,  Mr.  W.  Uojd  Duwlins  on  Uia 
Lower  Brii'k-iuinhB  of  tlie.  111. 

Thelfurd,  Norfolk,  flint  iiuplunionU 
from,  45. 

liiioknera  of  Spcondarj  beda  within 
and  beyond  the  Somorsclahiro  coel- 
bnpin.  477, 

Thoniaon,  J.,  Eeq.. and  Dr.  P. M.  Dun- 
can on  Cjeiophyllum,  s  new  genua 
of  Ills  (.'jathophylhdiE,  with  reinarka 
on  the  gi'una  An^ophylhiin,  .(^T, 

Tliomlon,  K..  Ebq.,  on  the  exiateneo  of 
a  large  conl-field  in  the  Provinoo  of 
Ht.  Oitlmrine's,  Brawl,  38IS. 

TimiuB.  Rot.  J.  U,,  on  the  chemieal 
geology  of  the  Malvern  Hilia,  3.')2. 

Tin-grounds  of  the  valley  of  thaTvign, 
4111. 

Traeki  of  llrrfupirl.  3^3. 

Trap-rooka,  annlyaea  of  intrusive,  ."HW  ; 
from  thu  Hirefortlahire  Beaeon, 
■nnlyses  of  I>e<ldrd,  .'k'lS. 

Trias  of  the  Mendip  Flilla,  467. 

Trigonia  CaAsiope.  lAfi. 

Goldfusd.  159. 

raxi,  i.T)'. 

rmlrimsn.  ISO. 

Tritobitea   from  the  Dm'oniait  rocka, 

Trorholiimii  Brni-aMlmtsu,  563. 

Li/ccriii.  bill. 

Trvcki'f  nfilrnfis,  o^i3, 

DttJongrhamraii,  553. 

Eline,  .-JM. 

fp-aihitiif.  653. 

Holtrrlletifis,  554. 

— LaugnnfnsiA,  6,'»3. 

tntifa/iFiinl,  664. 

Tmwso  Junction,  Norfolk,  SBetion  nl, 

88. 
Tudor.    Canada  Weat,    specimen   of 

Eocoijn  fri>in,  267, 
T\irbo  BracatftlUntu,  666. 

Burloni.  314. 

nndnla-ettriaalut.  555. 

rr/iciilatut,  556. 

sitidiin,  654. 

-Stowianua,  163. 

— — -  fumidiif.  f\T*\, 
TiirriM/'i  f/otrtrt,  5.'Jll. 
Riilmlgrnn-i,  lo2. 


I]n>B3  TO  THE  PBOCBSpnoa. 


Vilenliage  •erica,  South  Afriov  fo«iI< 
b*im  tb(\  144  ;  List  of  the  fo^Qn  of 
tlift  IGD. 

Uncoiiroricilj  at  the  hue  or  Ibe  Hun- 
«lAiitnji  Liuieelime.  242, 

rplioll  Pit.  Iir»rd.  KV^un  Bl.  92. 

tTpluBTHl  of  Iho  Mendip  Uilli.  dmU  of 
the.  463. 

Uppvr  Liu  of  SomprHl^AhLre,  474. 

Unut  form,  reUlioa  of  V.  priscus  tu, 
»43. 

Tallff  of  Cbo  Little  Oiiso,  map  of  ihe, 
4tl;  HctiDn  aerata  the,  46;  Teien. 
snJuCT  of  the  upper  psrt  of  Lbo. 
181],  ^8 ;  TbiUDH,  Olucial  and  Pu«l- 
elacinl  depoulo  of  tlie,  3%. 

yJlU.  HCtioiu  in  Ihe.  4^. 

Vatvala  anomu/a,  5ot>. 

*-  ■     pj/gimra,  .'•ft?. 

TnricgBLod  rtraU,  aniljsea  of,  114. 

Veiiu,  imalf  aes  of  I'eLipMlua.  302. 

Teiinur.  IL  O.,  Esq.,  an  ■  aoctioii  of 
IdiLrcntinn  roclLA  in  the  «iiitx1j'  of 
XIjL-;tin^,  Caiifldn  West,  25*1. 

Vertical  aectiou  of  the  Liiu-cuiigloiue- 
rate  aa  exposed  on  the  Olamorgan- 
■hire  coast.  302. 
Virligo  SturvhaBiug,  557. 

Volcanic  ash,  sna);iwa  of,  3!>3. 

Warwiekshire.  the  Rev.  P.  B.  Brodio 
on  the  Drifl  in  a  part  of,  208;  »ono 
of  Aruinoaitea  nngulatus  in.  3UU. 

Waterloo,  Lame,  section  at.  2^. 

Welton-lo-Mnnh,  section  at.  23(1. 

Wcntworlh  and  Long  lake,  Canada, 
■peciineiu  of  Euioon  from,  SOU. 

VTnS.  Challaoonibo,  GIM. 

Wfslon.  Bath,  fosails  from,  407. 

OTjatlej,  Lia«  at,  478. 

Wheddon  Croas,  section  in  «  quarrr 
at.  587. 

WheelH-riitht.  W..  Esq.,  on  the  Dis- 
covery of  Cool  on  the  Eastern  Slope 
of  Iho  And«  (Abatrart),  107, 

Whitnker,  W.,  Esq.,  on  SubBerinl  Do- 
□udation.  and  on  ClifiB  and  Escarp- 
ments of  the  Clialk  and  Tertiarj 
iilrata  (AbMrart).  '2f^'. 

While  Lias  at  Broadjirld  Dowii,  504  ; 
of  Somenatahire,  4.W ;  clajs  of  the 
Lower  Tertiariee.  387, 


WliilQeld.  xwlioD  trota  Clajh&ngirr  lo, 

&u;i. 

Wiekhun.  brick-earlh  »l.  SP. 
Williemaon,  Prof.  W.  C  on  >  Cheiro- 

Iberian  footpniit  fivin  the  base  of 

the  Keuper  !?andsione  of  Darerinny. 

Cbcahiro,  fiG. 
WiUingham  House  to  Binbrook,  Lin- 

co1n^iir«,  section  from.  213. 
Willnhndge.  section  at,  498. 
WilUSeck  to  Caiiningtun  Park,  soctiaa 

frftni,  jH4. 
Wiliibire.  esliiarine  sand*  in,  lOT. 
Windsor  Ilill.fuasds  from,  509:  section 

at,  508. 
Wilhvconibe  bj  Dunster.  593. 
WlytfliBcmibe,  ylll ;  sei'tiuiM  of  ciimd 

Ifliiiinif  nmr.  324. 
Woldt  of  Lrnoolnshire.  237. 
Wo]la9tonl)onslii.>ti-fiind.airard  of  the, 

nriii;  Medal,  award  of  the,  nviL 
Woddahay.  section  at,  599. 
Woiid,  8.  v..  jun..  Etq.,  on  a  sertioo 

at    Litcbftm    affording    cridence  of 

land-glacintion   during    the   mrlier 

part  of  the  Glacial  Peri^  in  Eng- 

land,  rM :    on  (he  structure  of  tbe 

Postglarinl   depoeila  of  the  Soutb- 

east  of  Knehmd.  2&i. 
Woodward,  II,.  Esq..  on  K)Tne  points 

in  the  structure  of  Ibe  Xiphosuta^ 

having  ref.'ri'nE^elu  their  relationafaip 

with  the  FiirypttriJx,  28. 
Wyley,  Mr.,  on  the  nonwnrialure  of 

lln-  Soutli  African  mpk*.  172. 
Xiphomra.  Mr.  limrj  Wnodwan)  on 

till!  slruclurv  of  tbe.  28. 
Yonl.  5;i4. 
Yare  vallej  above  and  below  Norwrf^, 

sections  acroM  the.  8S. 
Zebbugbn>ie-aaTe,287;  plaiioftlie.2^. 
Zrtlania  tp'»wi.  540. 
Zoneof  Amtnonitcaaji^ulahis  m  Great 

Britain,  Mr.  K.  Tul«  on  tbe.  30S; 

in   Irciatid.    :<1>J.    »r,;    BiicUudi, 

im.  4!'7.  hUl  :  pUnorbis,  JJil,  467; 

Hulcmnites  nr^iLiiii.  IM. 
Zones  ofiooliipcnl  life.  Talue  of,  510. 
Z"Jtiff.t  tCofitihi-*) pn9ri/t^  33*1, 
Z^-arLkoji  Ei.er,  Snuih  Afriea,  149; 

Jiiniwie  fossils  frum.  I5<.>. 


TUB  END. 


Pnnled  b;  TiiU>«  aad  FitADCia,  Bed  i^im  Cnon,  FIbv* 


